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CHAPTER I 


RECONSTRUCrnT: SURGER\ AND FUNCTIONAL 
RESTORATION 

Haiia\ E Mock, M D 


Histor\ 

Use In Army — RcconslnicUx'e sur^ry is on operati^-e or non 
operative effort to reconstruct a member or to restore function in a 
member of the bod> It Is a term that was bom during the World 
I\ar In this country it was a direct outgrowth or development from 
the Department of Ph>'slcal Reconstruction and Rehabilitation of 
the Disabled Soldiers The purpose of that Department was to coordi 
nate the usual medical and surgical procedures In all the spedal treat 
ment departments with those adjuhets which were adopted b> the 
Medical Department of the Army as aids in the functional restora 
tion and rei^nitation of the disabled soldier 

The chief adjuncts Included physical therapy occupational therapy 
and vocational trainmg for new work when the disability was such 
as to prevent return to the old Job A fourth adjunct entered into the 
problem shortly before the Armistice vii Convalescent Centers 
\Vhen physical reconstruction cither medlcaJ or surgical was com 
pleted in the base hospitals previous to complete functional restoration 
or rehabDitation tb^ soldiers 8e^e^ll thousand in number were 
transferred to nearby Convalesiient Centers where the adjuncts of 
physical therapy occupational therapy and vocational training became 
the chief lines of treatment Many mter and Intradepartmental jeal 
0U31C3 and much governmental red tape interfered materially with this 
wort, resulting m the discharge of a great many thousands of soldiers 
who had not yet been rehabilitated- In spite of this the Department 
of Physical Reconstruction functioned long and efficiently enough in 
so many different places for the practicability of the ideals of June 
tlonal Ttstoraiton {as far as was humanly possible) and the complete 
rehabilitation of the disabled to become a permanent fixity not only in 
the medical department of the Army but m the everyday practice of 
medicine and surgery in dv3 life 


ClvOiM Use.— To one wbo has fonowed thl! development from 
Its very IncepUon it U ertremely gratifying to witneea its gradual but 
ever mereaaing growth in civilian practice. One Ij conduced that 
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within a few years every hospital in the land will be equipped to rtn 
der this service as a supplement to the time-honored medical and 
surgical proc^ures, that In time e\eTy community will have its ceo 
ter where similar treatment can be pven to the ambulatory case- 
all with the ideal In mind of completing the functional restoration of 
every disability case as for as is huma^y possible FadlltJej for the 
improvement of the economic status of the disabled are graduall) 
being developed In many communllfcs 

Reconstructive surgery, therefore docs not Indicate a new spe- 
cialty but It Is the adaptation to c\eiy surgical case, vken indicated, 
of those adjuncts of treatment which will assure functional restora 
tloo or, at best, an improved economic status. 

From a surgfcal standpoint such phy-slologic results cannot be ob- 
tained if the surgeon is content with the immediate surgical end 
result, or ff he loses Interest In the case before he fs assured that a 
satisfactory functional result has been attained Healing the bums 
and then leaving the patient to hfs own devices to ox'ercome the scar 
contracture* Is not adequate treatment The best pwslble reduction 
of the fractured leg and treatment until solid union has occurred is 
poor surgery H, meanwhile the surgeon has paid no attention to the 
protection of adjacent folnu ha* ^ven no consideration to main 
taiaiag muscle tone, and fails td ulJUse those adjuncts of treatment 
which win assure the Injured legs rapid return to normal function 
Only by the continued interest of the pbysidan In bU patient dur 
Ing the long period of chronidty of the dlsmse or Injury during the 
long days of convalescence, even following the progress of the patient 
after he has retun}ed to work to ascertain that a proper occupation 
Is secured or assigned to him and that both bis ment^ and phj'sical 
restoration la assured can the Ideals of physiologic medidne be 
adileved 

ttefinlte knowledge of those remote and *o often Defected tbera 
peullc region* which Ue beyond the therapeusla of the acute stage of 
disease and Injury Is necessary In these regions are found the prod 
slons for physical therapy, occupaUonal therapy suitable conva 
Icscent care, placement at proper employment and often rctrafnine 
for new work when the injury or disease has made return to the old 
iob impossible A sympathetic anderstandbg of these provisions artd 
sufficient knowledge to uffllK them are absolutely osentlal for the 
rehabilitation of the disabled. 


Rehabiutation 


Scooe^The Add and »cope of human lahablUtaUon lead the pin, 
ridan to conalder many lay adjnncU that heretofore have never been 
conaldered aa a part of medlcioa. To acrai^ tto work ,ucce«. 
fufly the profession must make contacts with these lay agencies. 
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Rehabflilaticm indudw 
A. Prevention 

(1) By analytic study ot the disease or accident to prevent a 
similar occurrence to other lodlviduals 

(2) By treating the case in such a manner that function vrill be 
preserved in adjacent parts that traumatic neuroses will 
be combated from the start, that habits of idleness will be 
prevented 

B Treatment 

(1) The best possible treatment directed toward the earliest 
possible recovery with the greatest possible functional res- 
toratlon 

(a) The use of physical therapy as an aid in functional preser 
vatlon and reitoratloa 

(3) The use of occupational therapy to combat habits of Idle 
ness and often for the purpose of retraining for new work 

C Convalescent care 

(i) The early removal of the i»lictil from hospital influences 

(a) Seeking convalescent provisions for those who room and 
bc^d or whose home conditions furnish unsuitable conva 
lescent environment 

D Placement at suitable employment 

(1) Ll^ occupations In the industry until such time as the 
patient can return to his regular position 

(2) Cho^ng a suitable Job whw duabilily prevents return to 
Ws old position 

(3) Development of placement bureaus for the handicapped 

E Training for a new vocation when disability unfits tbe patient 
(or the usual occupation 

li) Cofiperation with state vocational training bureaus 

(3) Work for the shut in 

E Medical foUow-up to see that rebabDitation Is completed and 
that it so remains 

Reconatnictive Surgery —The best examples of cases suitable for 
reconstructive surgery are found In that field of general surgery deal 
fag with trauma cases In that borderline field of general surgery and 
orthopedic surgery dealing with joint diseases and jetet tr&umss ten 
don and mosde injuries and diseases scar contiactuies and ankyloses 
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In the pure orthopedic field In the border line field of gcncml surgery 
orthopedic surgery and neurologic surges dealing wl^ those 
nerve injuries and spastic paraplegias In the field of j^astic surgery 
foften invaded by the general surgeon and the orlhop(^lc surgejm and 
occasionally by many of the specialists) In fact, it Is often dimeuU 
for the surgeon deeply inlercsled In reconstrucllw surgery properly 
to classify bis ease in its met special field 

Many surgeons for years past have practiced reconstructive surgery, 
althoufdi It was not known by that term No belter example of this 
work can be found than In the practices and teachings ol man> of out 
older plastic surgeons. The reconstructU-c work was done either for 
cosmetic reasons or to restore function, ns In thp Jaw The operation 
was followed by massage and cxerdse as an aid to complete the work 
Another outstanding example Is found In the practices and teach 
Ings of many of our famous orthopedic surgeons In fact their per 
slstetice in massage, exercise and the use of heat and other ph>'sfcal 
therapy measures often kept them actively Interested In a ease for 
months and years and usually resulted in functional restoration 
Therefore no claim la made that reconstructive surgery Is a new 
discovery It Is the more or less universal adoption of these methods 
by the profession as ft whole that Is new or rather, the growing urge 
to have them adopted 


—Reconstructive surgery can be divided Into two classes 

A, Immediate operation performed followed Immediately and con 
tinuously by physical therapy and occupational therapy mcas 
ures all directed from the start for the paramount purpose of 
maintaining, or early seoiring function 
B iJUe operations performed for the purpose of removing deform! 
ties or reconstructing a part follow^ immediately by tho^ 
adjuncts of physical therapy which will aid in the greatest pos- 
sible restoraboQ of function 


If a larger percentage of our cases fell In the first class there would 
bf litUe need of the second class exc^t In tho« cases where the very 
jiattire of the condition demanded a delay in the reconstructive opera 

^Tlipre are many cases in both classes in which operative procedures 
r/imoeccssary but where careful surgical direction Is needed to pre- 
dlxabOIties or to direct the physical therapy procedures that wifi 
tK- fiisahiUtieS 

tlimforc that the jure^n imat be “rehabmtatkm 
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Prevention. — Every physician or surgeon today engaged m pnvate 
or hospital practice secures Information from certain patients that 
sboivs a work harard as responsible for a given condition A short 
letter stating the facts to the responsible industry will in most in 
stances result in a correction of the condition and in the prevention 
of a similar disease or accident This type of prevention work Is just 
as essential as the reporting of contagious diseases or of lead poison 
mg yet how few physicians think of this as a duty 

Almost every surgeon knows that a wristdrop should be combated 
from the start by the use of a cock-up splint that a foot allowed to 
hang downward In the position of footdrop for even a few weeks will 
mean prolonged and often permanent disabUily that a shoulder joint 
injury treated for any length of time by sirappmg the arm tightly to 
the b<xly or by ev^en carrying the arm In a sling usually means Inability 
to abduct or elevate the arm for weeks or months after the original 
injury Is healed or that prolonged Immobilization of a hmb In a dr 
c\dar cast without any opporturdty for massage of the musdes or with 
very hnuted exercise of the adjacent joints means weeks and months 
of unnecessarv treatment to overcome conditions that could have been 
prevented "V et hardly a week goes b> that some case of this nature 
is not referred for reconstructive surgery 


Surgical Treatment — ^To the surgeon mterested in rehabilitation 
will be referred in the course of lime many patients in dire need of 
reconstructive surgery Deformities and handicaps must be corrected 
and function restored as far as is humanly possible before the sub- 
sequent steps of rehabilitation ran be compicted This is becoming so 
well recognized that state departments of vocational reeducation for 
the disabled state compensation boards schools interested in the 
training and education of crippled children industries and railroads 
and even pnvate organizations Interested in the disabled are frequently 
sending patients to these surgeons to ascertain whether anything can 
be done to improve their physical handicaps 
This type of surgery is often referred to as physical rehabilitation 
Too often it is apparent to the reconstructive surgeon that if proper 
measures had been instituted during the initial treatment this sub- 
sequent physical rehabilitation would not be necessary 


Exauples or Reconstructtve Cases — Ununlted fractures rroi b^* 
up a large percentage of these reconstructive cases In some the cause 
of nonunion cannot be ascertained In many others the commonest 
causes are first repeated efforts at reduction in order to secure a good 
roentgenographic result that is one which will show the fragments 
almost perfectly aligned and second the open treatment of fractures 
with the application of some foreign material such as an internal 
splint usually a plate 


^ reputed attempts at reduction occurs in frac 

(urn of both bones of the forearm. It is eitremdy difbcult to secure 
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end to-end apposition oi the fragments In both bones Repealed and 
repeated eitorts only tend to cause nonunion A fair apposition of these 
fragments will in nearly esety instance gii-c an cicellent functional 
result but surgeons arc afraid to present to the patient's family or 
belore industrial boards eaen good functional results when the roenl 
genogram shows very poor alignment of the fragments TWs altitude 
win not change untH surgeons educate and hammer Into the head 
of commissioners of industrial boards and of lawyers that what we 
are seeking is good function and not beautllul x ray pictures 
Approximately 50 per cent of all fracture cases referred to me for 
nonunion have previously undergone operation In neatly esety in 
stance a plate or other foreign materia! has been used in an ntlempl 
to bold and secure union Cunningham ol Oklahoma Otv the surgeon 
used frequently by the sUle Industrial commission for rccDnslrucUie 
surgery states that he has a buckellul of these plates which be has 
removed in nonutdon cases I recognise that in the hands of many 
exceUent. thoroughly trained surgeons this method has proird almost 
perfect, but from my experience and obsctvatioo the great maiorily 
of surgeons cannot use it successfully 
DetormlUes ot the hands following tendon and nerre inluries con 
tribute largely to retractive surgery In many of these cases the 
operadon performed iy t^ surgeon treaUng the fnllial Injury would 
^ ^ with ind had 

The stiff shader joint foaowing treatment for dislocation or frar 
teres in and about the upper end ol the humerus burslUs^nJ 
made arthritis make up a very high percentage ol S reared for 
reconstructive treatment. In the majority of these cases 11 1 i.i 1 

treatment had been aimed at the Protirtion M 
muscles the abductors and external rotators the lu^mieS 
cnee of the case would never have been necessary 
injuries about the shoulder joint with the arm abductS^^e^iJ 
—the airplane ipUnt posidon— and the use ot early heat "™“od 
to the part would eliminate many cases of permanent 
Breaking up the stiff joint by manipulsdon under anStSsS ~ u 
In many permanent, bony ankyloses This is espedallv true^J^'*’^ 
nianipulative treatment Is applied to the elbow foiot TUe”!*™ 
metioda of physical tharapy are far better ^erwet 

In a certain number of skull fractures the syndrtjmc of tw-i * 
cerebral cootusioo develope. Too often these sufferers from iS , 
symptoms are called malingerers and are mishandled lor 
even years They make up a piUfuI class of the haodicanned fm!!? ^ 
rebabiUtatkm is very difficult. ® whom 

The same U true of many back Injunes inadequately diagnosed and 
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therefore Inadequately treated during the acute Injury During the 
last two years I ha\e bad six cases of compression fractures of the 
\*eTtebrae referred to me months after the Injury had occurred which 
had gone undiagnosed simply because lateral roentgenograms had not 
been made Every one of th« patients was handicapp^ and in need 
of rehabilitation 

EvTiy community of any site has a certain number of cnpples in 
its midst The friends and relatives of these cripples, thinking that 
nothing can be done for them make their lot as comfortable and bear 
able as possible E\'en the pby'sfdans in the given community become 
used to seeing these cnpples and never think in terras of r^bflitat 
Ing them but if the case is called forcibly to a surgeon s attention and 
he Is compelled to study it from the standpoint of physical reconslruc 
lion be often finds ways or means of improving the handicap This 
has been ptmod in hundreds of coses through the work of the visiting 
nurses the work of special schools for crippled children the work of 
the Shriners the Rotarions the Klwanu clubs and many other agtn 
des which have brought such cases to surgeons for reconstructive sur 
gery The surgeon himself should be on the alert for such cases and 
no greater surgical triumphs will ever come his way than when he has 
sur^cally reconstructed and functionally retrained such a patient The 
triumph grows dally as he witnesses the Improved economic status 
of the former hopeless cripple 

A large part of this community work Is directed toward the crippled 
child- ^ual opportunity for such service Is offered by the presence 
of many handl^pped adults 


Phyrical Therapy — ^No surgeon today Is adequately equipped to 
treat trauma cases who Is not familiar with those ph^cal t^rapy 
measures which will assist in restoration of function It Is not neces- 
sary for Wm actually to administer the physical therapy but he must 
kn^ when massage and active cxerdse should start m every type of 
fracture when beat massage, and muscle-training exercises are indi 
cated in nerve and tendon injuries and when heat in the nature of 
diathermy la Indicated 


ilanufacturen of certain forms of machine therapy (for example 
limits and electrical apparatus) have been so active In advertising and 
seUmg equipment to the profession that many surgeons think that 
physical th^py refers only to auch treatment with machines A1 
though they have their uses in the hands of specialists in physical 
therapy m ac hin es are not necessary for the simple physical therapy 
procedures that are required In 95 pet cent of the reconstructive ca 3 « 
Again physical therapy is in bad repute with many insurance com 
parfa imd evtn todiutiU boards becaust too many surwonj haviDK 
no kaotriedge of true p^cal thenyjy have employed liebt treatment 
at $a a treatment for a Urge number of their cases. TabnV^iff 
One ran treat It for nnonths end yean by tbe^U™tree^f^ 
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end-to-end opposition of the frogmcnls in both bones Repeated and 
repeated efforts only tend to cause nonunion A fair opposition of these 
fragments will in nearly every instance gi« an ticeilcnl functional 
result, but surgeons are afraid to present to the patient's family or 
before industrial boards even good functional results when the roent 
genograra shows very poor alignment of the fragments This altitude 
will not change until surgeons educate and hammer Into the bead 
of commissioners of industrial boards and of lawjcrs that what we 
are seeking Is good function and not beautiful x ra> pictures 
Approxfmately go per cent of all fracture cases referred to ine for 
nonunion have previously undergone operation In nearly every In 
stance a plate or other foreign material has been used In an attempt 
to hold and secure union Cunningham of Oklahoma Clt> the surgeon 
used frequently by the state Industrial commission for reconstructive 
surgery states that he has a bucketful of these plalea which be has 
removed in nonunion cases. I recognise that In the hands of many 
excellent, thoroughly trained surgeons this method has proved almost 
perfect but from my experience and observation the great majority 
of surgeons ca n not use it successfully 

DeformlUes of the hands following tendon and nerve Injuries con 
tribute largely to reconstructive iutbco' In many ol these cases the 
operaUon performed by ^e surgeon treating the initial injury would 

^ ’'flh and had 

had the facffllies for, administeriag proper plqsical therapy Quite 
ftequenUy I find no operaUve p^ure necessary la such STt I 
staidy ref« them to the phyrical therapy detirtmeit 
rehabilitation methods eiriuuu 

The stiff shader Joint foOowing treatment for dislocaUon or fi-ic 
tures in and about the upper end of the humerus bursitis 
made arthritis make up a veiy high percentage of cases re t^^or 
reconstructive treatment In the majority ot these cases If thVinl.M 
treatment had been aimed at the protecdon oi the wenk^mm’^ 
muscles the abductors and external rotators the .ubsrou,^ 
ence of the case would never have been necessary Treatlne dv. 
injuries about the shoulder jednt with the arm abductS^ 

Jthe airplane splint poaidon-nnd the use of early ^ 
to the part would eliminate many cases of permanent handl™^™*' 
Breaking up the stiff joint by manlpulaUon under anwhaS'^r™!. 
in many permanent, bony anky!^ This is espedaUy true whre^-k 
manipuiadvc treatment la applied to the elbow Joint, Theki]!^ 
methods of physical therapy are far better 
In a certain number of skull fractura the syndrome ot nwd.. 
cerebral contusion develops. Too often these sufferers from fSS o 
symptoms are called malingerers and are mishandled for oSt" 
even years. They make up a pilUul class ot the handicapped 
rehabnitadoo is very difficult, ™om 

The same Is true of many back injuries inadequately diagnosed enj 
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A study of this problem for several years has revealed that in at 
least 35 per cent of the cases of trauma the patients are kept in the 
hospital for weeks and months for several reasons namely for 
the con>*enience of the attending surgeon because compensation laws 
include hospital care and the patient prefers to remain in order to cut 
down expenses at home because the Injury for example a fractured 
femur requires months to heal because too often the patient rooms 
and boards and there Is no one to look after him if he leaves the bos 
pital and because too often home environment does not favor conva 
lesccnce Provision jor this period of convalescence is the missing Imk 
in the chain of caring for Ike ski and disabled A way stabon is 
needed between the bosi^tal and the return back to work. Because of 
this missing link industry and the hospitals are both paying an error 
mous sum annually 

Convalescent centers such os the one maintained by the Burke 
Foundation and several maintained by hospitals in New V ork os well 
as the convalescent homes scattered over the country can be oper 
ated at an average cost of ?3 a day for each patient Think of the 
saving to industry and to the hospital if *5 per cent of the ward pa 
tlents after a month or six weeks In the hospital for acute ccmdlbons 
could be transferred to a convalescent center 

In such a center occupabonal therapy physical therapy outdoor 
exercise and even vocational training should replace the idleness the 
reading of cheap noveb the card games and the gossiping and com 
plaining of food and of nurses which now make up the life of the aver 
age ward patient in the average hospital It Is dif&oilt to make the 
hospital for acute diseases the <±eerful hope inspiring busy place that 
can be made of the convalescent center The one is to care for the 
acute oiw the other to rehabililatc the cases of prolonged disability 
It Is applicable to a large percentage of both our medical and surgical 
cases 

It may take years to put across this Idea, but it must come as a 
part of any defimte complete rehabilitation program 

PuiCEiiENT m Industry — When the injury Is received in any one 
of several large industries the replacement in employment of the dis 
abled or handicapped Individual is not usually a difficult problem. The 
enlightened industry today as a rule provides jobs for its handicapped 
employees who have been disabled in the course of employment 

But there are hundreds and thousands of handicapp^ individuals 
m every community because of Qlneas or of mjunes received at home 
or on the streets for whom employment is one of the gravest prob- 
lems of our time. It Is surprismg how many of these Individuals are 
refused Jobs because they cannot pass the medical eiaminabons of 
large Industries and smaller industries do not need them. 

In Chicago coSperatlng with the State Free Employment Bureau 
the Coundl of Social Agendes through Its Committee on the Care of 
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Invented and never secure one wWt of functional restoration, whereas 
early beat, gentle massage and dnll} gradually Increasing passive and, 
above all, active cxercl^ will, In the majority of coses, result In full 
restoration of function 

Nor can good results be expected from turning these patients over 
to an untried office assistant with instructions to ^\c physical 
therapy It requires a well trained Intelligent technician who Is per 
fectly willing to use her hands In massage combined with patient, pro- 
longed muscle-training exercises to secure the best results 

Finally physical therapy should not be limited to office practice or 
to the ambulatory case It should start In many Instances while the 
patient is still in the hospital during the early days of his recovery 
therefore every modern hospital must be cqulpp^ with a physical 
therapy department which Is supervised by a ph>'sldan who under 
stands this work and which is manned by trained technicians who can 
administer it While visiting hospitals 1 see many of them equipped 
with diathermy machines or expensive quarU lights but with no tech 
nldan capable of going from patient to patient to give massage here 
exercise there and heat In nearly every case Slm^e equipment and 
hieiUsera handhoork is the acme of tuccasjul physical therapy 


Occupational Thebapy— To the lurgeon who has observed the 
marked improvement In a disability patient after be has been placed 
at some light employment the idea of occupational therapy should 
not be new Work Is one of the greatest therapy measure* and one 
that is often neglected It takes the mind off one s disabled state It 
Improves morale awakens or renews interest In creating something 
and gives promise of future usefulness to one whose future seemed 
hopeless Thus it can be made dhrerslonal or purposeful 

Every hospital should have its occupational therapy denarlment 
under a technician especially trained in this work More depends upon 
the techmdan than upon the physical attributes of such a department 
She must know the psychology of the chronic case must have great 
persuasive powers to convince many patients that work Is good for 
them and must know bow to lead them from a light diverslonal occu 
paUon to one with a purpowful trend She must be able to dovetafi 
carefully the occupational therapy with the physical therapy 

Many a patient in whom my reconstructive operation has been sue 
cessfully performed and to whom well-directed physical therapy has 
been applied has failed to res^d to such treatment until his Intereat 
has been aroused and his ambition renewed by occupational ther^ 
To me occupational therapy Is only a physical agent used in treatmmt 
The occupational therapist h^ver must have a different tralninl 

from the technician in physical therapy 

Convalescent Center. — It costs from $3 to $4 a day to keep An 
, mured worker In the wards of most ImspitaK It really costs the^ 
pital from $4 50 to $5 SO a day to maintain these beds ^ 
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Case Report 

This ease presented the typical stiff shoulder joint following the wrong 
line of treatment, namely a loss of abduction end elevation and 
external rotation due to too long Immobflixation in the adduction posi 
tion failure to protect the weak group of muscles and neglect of the 
simpler physical therapy procedures. 

Tbeatuznt — No operatic work was necessary m this case. The 
patient was placed In the hospital and a Thomas arm splint was ap- 
plied with moderate traction on the upper arm leaving the elbow joint 
free for constant active motion Eadi day the amount of abduedon 
from a 30 an^e was gradually increased Within a week the arm was 
at a right angle posidon with the body It took two weeks more before 
the Thomas arm splint containing the arm could be elevated ov'er the 
bead During these three weeks heat m the form of both hot packs 
and an Infra red baker was applied constantly to the shoulder joint 
Every day either the writer or one of his assistants would massage and 
exercise the arm and sUmulate the patient to make active effort to 
elevate it and once each day the physical therapy technician first 
at the bedside and later in the physical therapy department would 
apply heat followed by at least 30 min. of massage which in turn 
was followed by muscle-training exercises and then a penod of active 
exerdse 

At the end of three weeks the patient was discharged from the bos 
pital Since be was from out of town be was transferred to a small 
hotel where comfortable accommodations could be secured at a more 
reasonable rate fhan the hospital expenses 

This hotel has been utilb^ in over 100 cases by myself and my 
associates and In a way represents a convalescent center From here 
the patient reported once a day to the physical therapy department 
maintained at our office Heat, massa^ and exercise were given for an 
boor a day and then the patient was sent into the little gymnasium 
for active exercise 

During the fourth week (the first week out of the hospital) the 
abduedon and elevation position of the arm whs main tained by an 
airplane splint At the end of seven weeks complete function had 
be« restored to this arm. 


Follow Up — The patient was then dischargeo and allowed to re- 
turn borne A letter sent to his employer stated that the patient could 
now return to light work and that within a month be would be able 
to do any kind of carpenter work. A reply was received from his em- 
ployer to the effect that be had no light work and could use this man 
only after he was completely cured A second letter was sent, «»T ni.=,tn 
ing the nature of the disabOIty the part work and exerdse had^yed 
In restoring function the importance of maintaining what vre had 
by d<dly occu^tion and aW ab the great n«d of rejtonng 
confidence and morale to this man Iqr letting him once more feel that 
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the Disabled, has organlicd a Centra! riaceraent Bureau (or the 
Handicapped During the year 1930 this bureau placed more than 500 
handicap^ men and women at lucrative employment. Impressed by 
the work, a group of buslncas men and physicians has Just organized 
an advisory council for the Centml Placement Bureau and has hedged 
itself to finance the butcjui so that its work and usefulness can he 
extended 

This b not medical work and yet if, os surgeons, we are aiming for 
an economic end result for our paUents It b one of the most Important 
steps in the rehabilitation program. It b a movement which every 
medical man should abet in every possible way 

Fotxow Up op RiaiABiUTATra PAtraNT^In the doctor’s ofiice of 
the large industry every opportunity b afforded the plant surgeon to 
follow up hb cases In thb way he can see that their rehabilltstion b 
completed and that It so remains 

Those of us not so situated must dec clop follow up clbilcs or ofSce 
hours devoted to seeing these handicapped patients periodically, until 
assured that full functional restoration as far as b humanly possible, 
has ^red that the work they ore doing b compatible with 
their handicap, and abm-e all that the microbe of dependence has not 
entered the case tna undone all oor efforts to rehaWlliQte At St Loke i 
Hospital we have found that these follow up clinics hate had the 
gresoest Inliue^ tov^ arousing the interest of the physfefan in 
the future welfare of Ms patient 


Case Report— ^foUowing case fflustmtei the important se- 
qu^ce of ate^ in r^^ctive surgery imd relSmUon 

hL K- F”" “i “S' suffered a dblocatlon of bis 

right shoulder The reducUon was done perfectly wdl and then the 
a^was strapped to the side of hU bodTby a VelSau ton^ « 
was retainedX thb position for two and onishalf wSt 
was then ahowed to 1™ to arm, but because of the^qn^^ 
be carried it in a sling for two weeks The effort to abducT^^* 
vote the arm caosed greater pain and he soon learned tot 

^rid^^f'^tod^™ ’“■“^ly^d^^Tto 

Thb adduction poritlon soon caused contraction of to st™e .j 
doctor muscles namdy the peOoralls nwjor nod latbslrous d^Ilkl 
wtae it caused stretching a^ weaken^ of the weaker abductS" 
ojn^dy the suprasjdnatu^ deltoid and teres minor further Si 
resulted fn contracdon of the rapsuie Gravity ffkewbe 
part to keeping the arm down wto^ gravity should have beS^.n 
& to hel^g to overcome the defomdty “in 

Thb patient was referred for reconstructive surgery three 
after hb'^dent Examtojalon shosred a P«rtlal Kittowtr^^ 
with the abduction and olevadoa of the arm limited to ilSutT™ 
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PH\ SICAL THERAP\ IN ACUTE JOINT INJURIES 
John J JIoorjieao AI D and Habold il Herbino SI D 

Introduction 

Tbe early and concurrent use of physiotherapeutic procedures In 
the treatment of acute injuries insures an earlier and more com 
plete restoration of Joint fun^on HoiTe\er the phystciil measures 
should be chosen with discretion and for specific purposes The indca 
tions for their use and their oppUcntlon are outlined ha thus chapter 
The ph>^olherapeutfc modalities selected by the surgeon in attendance 
should be wntten on a treatment form which accompanies the pataent 
and forms a part of the patient s record. This is virtually a prescrip- 
tion and as such, it re<iuires the physician m charge of the physio- 
therapeutic department to see that it is earned out by the technician 
assigned to that patient A copy of the order sheet us^ at the Recon 
struction Hospital Unit of the New 'Vork Post Graduate Hospital is 
presented on page 3 and shows the differcnl agents the length of 
time each is to be used and the sequence or order in which they arc 
to be applied as well as the frequency of the treatments 

The purpose of physical Ihcropy in the treatment of acute joint 
injuries is to relic\*e pain to promote the resorption of effusion in 
the joint or adjacent tissues to maintain muscular integrity to pre 
vent atrophy and to restore the joint function as early as possible 
The measures that we have at our command are thennotberapy 
hydrotherapy actinotherapy electrotherapy, galvanism, faradlsm, the 
sme wave currents static electrlaty diathermy massage and acti\“e 
and passi\-c exercises 

Classification of Acute Joint Injuries 

For purposes of descripUon acute joint injuries may be divided into 
two groups as follows (a) extra articular (b) Intra articular 
A. Extra artJculai Group 
Contusions 
Sprains and strains 

ounds— of sUn mujclcs tcodonj vrasdj or nentj 
Burns 

Injuries to bursae (bursitis) 
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be was on the job, and, finally that light work for two to four weeb 
would restore the necessary strength In the muscles, long unused to 
fatigue thereby completing the euro Confidence was cxprcsvjd that 
the employer would cottpemte nnd thereby pTC\*cnl this man from 
becoming a neurotic due to Idleness 

light work was given the patient ^\^thIn three week* he was doing 
his regular work. Both his physical recovery and his economic re- 
habllltnllon were completed. 

In the future our “cutes" wfll bo more and more judged by the eco- 
nomic end result 



Sprains 


THE RECONSTRUCTION HOSPITAL 
PHYtlOTHERA^ RECORD 



The Indications for physiotherapy are practically the same as those 
for a contusion of the }omL 
The routine as for a sprained ankle is as foIloTrs 

(i) Hot moist applications of saline or tap water after the man- 
n« des^-bed for contuacms or the use of dry heat from a radiant or 

Infr* arviir^ \ji 










^ IVtltw 11 


Acute Joint Injuries 


0 


Inlni articular Group 
Synovitis — serous, hemorrhagic, purulent 
Cartilage lesions 

Calculi (loose bodies)— cartilage fragments, bone, fat, syno- 
via foreign bodies 
Ligament lesions — capsular crucial 
Fractures Into the joint 
Dislocations 
Wounds Into the joint 
Arthritis, acute traumatic 


Contusions 

The usual symptoms arc swelling ecch>'n>osl^ pain and limitation 
of motion 

The indications for physical therapy are for the relief of pain, a 
release of the effusion absorption of the hemorrhnge before organlza 
tlon and fibrosis Uke place and a restoration of ^nt motion 
An example of the treatment of a contusion of the wrist would be 
First bot, moist applications, uring gauie or toweling wet with saline 
solution at loo^ F (37 78^ C ) applied (or oiK-half hour and re- 
peated every f<^ If desired the part could be immersed In a 
bot soIuUto of saJlne ot Up water at a temperature of no® F 
(4333® C), for a rimlkr siMce Duriog the application of com 
presses or whDe inuMrsed the wrist Joint and fingers are to be 
moved freely up to the point of producing actual ]^n- Dry beat 
may be iwtead of the mobt form by cmploylog a source of 
radiant Ught and heat, roch as ^ soo-watt TbermoUte applicator or 
one of the numerous Infra red devices. Tbe« should be placed at a 
distance not closer than ao Inches from the shin and should be used 
for 30 minutes every two hours, ^ 

The application of beat is to bo followed by massage if there 1 % 
local eSo^ or hematoma. b gi^ vary ganUy at fitit^nlc 
stroking -rrhich may later be increased to the patient s tolerami 
Passive motion tor one or tiro mimites foUows the masss™. . 
tevr active modons foDow the passive. This completes 
stance which sbotUd be done once daHy rmtn the patient cnn^rl^ 
active motion seveml times a day for himself perform 

In the absence of special equlpnient or attendants the h« 
presses, self massage and motion are alrrays nvaIlaMe.’The w r ” 
Sn^tSnary 75 watt electric Ught bulb In a mltable reflSo^lT 
substituted tor the baking outfit, or when this is lacking7^ j 
pad may be valuable. aectric 

Sfsains 


Here the chief symptomi are pain swelling ecchyinoafj 
of motion and local tendenicss. 


IbniUUoi) 



Ligament Lesions— *^Spraina** tSSSTii] ^ 

through the onUe joint light massage and stimulation of the leg 
muscles by the Bristow coll should be the daily routine Frequency 
of treatments Is reduced as soon as test motions show no reaction and 
weight-bearing gradually Is then permitted 


SPRAIN or TirE KNIX 

Here the damage Is usually to the ligaments of the joint capsule 
more frequently the internal lateral ligaments less often the external 
ones. The injury is usually produced by a forcible rotation of the 
knee joint 

The chief symptoms are swelling tenderness over the site of the 
osseous attachment of the ligament to the head of the tibia ecchymosls 
(which may or may not be present) and nearly always some synendtis 
of the joint 

The Immediate treatment Is the same as that for a traumatic syno- 
vitis of the knee However splintage here is often necessary prefer 
ably of the removable kind and should be worn for at least one month 
To prevent recurrence the inner side of the heel should be raised 
one quarter of an inch for rebeving strain on the Inlemal lateral 
ligament 

THE ELPOW JOINT 

The dlagnosu of ligamentous sprains of the elbow is usually easy 
because of the snperhdal location of the tear in the capsule External 
lateral ligament strains are more common than internal and occur 
frequently m tennis golf and baseball players The signs ore tender 
ness over the site of the ligamentous tear swelling and pain on 
supination of the forearm and on extension of the elbow 


‘^Tennis Elbow — The condition In which the internal lateral liga 
ment the penosteum and muscle fibers are injured has been designated 
by this etiologic name Ogilvie states that the probable lesion is a 
tearing of the muscle fibers of the extensor carpi radialis longus with 
a separation In some cases of the periosteal attachment of this muscle 
Osgood claims that the condition is a bursitis and that the removal of 
the bursa cures the condition P jenner Verrall feels that It is a 
combination of muscular rupture and a arculatory tonn W H 
Trethowan asserts that It Is a traumaUc synovitis of the radiohumeral 
joints K G H an s sen and I D Horwich have described the condition 
under the title of “epicondylitis humerL” G P Miller suggests that 
It IS an injury to the Ugamentous structures and that pain is caused 
by nipping a part of the orbicular bgament between the head of the 
radius and the capltellum 

After considering all these theories it Is probable that Hennis 
elbow" may result from any or all of these injuries 

imU dJagnc^c tot for tennb elbow 13 03 follow. He stretdies 
the supinator brevf, muscle and then mete, it and the common 



Acute Joint Injuries 


(a) Mofisngc if there is effusion, stnrtinft the (iaj of the injury and 
continuing endi day tbcrenftcr gentie at first, inter more vigorous 

(3) Motion, passive at first then active This is to begin imme- 
diately and is gradually Increased in frequencj and duration 

(4) If diathermy is available it wiii found most useful In rcduc 
Ing the swelling and In promoting absorption of the csaidatc. A current 
of 500 to 600 ma, passed through the anUle for so minutes and fol 
lowed by massage ns just Indicated will male the patient more com- 
fortable and hasten recovery 

(5) As soon as the swelling has subsided and sufficient muscular 
tone has been restored and In the opinion of the phieidan the 
patient may get up, a test of weight bearing should be made If It does 
not cause pain, the patient may be properly splinted and allowed to go 
about (with or without crutches or a cane) and the hot fomentations 
dispensed with. 

Lioament Lesions — “Sprsinb” 


Ligament lesions occur to a varying degree in all sprains but when 
the joint capsule Is severely damaged, or the tear in the ligament U 
compUcated hy Injury to the periosteum or muscle fibers the cus- 
tomaiy tr^tment for a strain is Insufficient This condlUon Is char 
acterixed ^ pda, swdhng ec^osls increased or abnormal mo- 
bility of the joint and locallied tenderness, usually over the site of 
the torn capsule or nbrooa apooeurods 
The joints moat commonly sprained are the anile the knee the 
lap (called riders strain) the ahoolder elbow w?S and fi^rs 
Acute sprains are prone to become chronic if improperly of poorly 
^ted at the <mtseL and greater dtaUiUily may iSfuL ^ a 
fracti^ the latter being recognised and treated carefully Jd ade- 
quately as a rule Never fall to i ray a joint that has been diajmosed 
as a Bpraiiu 

5p»ain of thk ankle 


This IS perhaps the most common of all sprains because nf the 
anatomic structure of the jomt and because the term Itnelr h , L 
widely and loosely An i ray should always be obtalaedM rh^ “ 
turcs of the maDcolI arc frequently overlooked. 

Severe sprains of the jomt should sometimeB be Immehin j , 
molded plaster ot pans of the removable variety MJd 1!? 

strapped with adhesive using the interlacing dressing ** 

somSmes advised for the first week or ten dajTln^, 
cases When the sprain is severe enough to confine the narSn. , 
a removable splmt should sometimes be applied holdtoTth, f . 

angles to the leg “ ‘““t at 

Physical therapy consists of imm edi a te whirlpool bath or 
spray for emergency therapy followed by continuous 
die first day or two After the third day the Se 
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Iliac region that this term should be much more restricted in Its use 
It should be applied only to true Injuries of lumbosacral and ilio- 
lumbar ligaments and the joint between the fifth lumbar \*ertebrB and 
the sacrum Back injuries may Inwlve only the muscles their aponeu 
roses the lumbosacral ligaments, or may cause serious damage to the 
spine the transverse processes arches or even bodies of the vertebrae 
themselves Even in what may seem to be only a tnvdal injury roent 
genograms should always be taken m at least two planes 
It must also be remembered that pain in the back low down is not 
Infrequently the expression of visceral, spinal cord or vertebral disease 
which the wrench strain twist or blow may aggravate and hence focus 
the attention on the back rather than on the predisposing cause 
Because anatomic anomalies are more frequent in the lumbosacral 
region than anjTvbere else in the spine it is not surprising that this 
region would show many times a more marked disability from ap- 
parently sli^t trauma tlwin other more stable joints. At the same time 
the hysteroneuroUc and the malingerer frequently use this fact to 
prolong their penod of disabilitj far beyond the normal limit 

For all these reasons the examination of a patient with a back 
injoiy should be most painstaking and thorough and an attempt 
should be made to detennJne accurately just what tissues have suf 
fered from the accident and to what extent each has been damaged 
VIZ. skin muscle, fasda ligament bone nerve spinal cord etc. rather 
than to group them under the general bead of strain of the back” for 
soft part Injunes and “fracture of the VTitebrae for bony damage. 

Tte history of most of the cases of true sprain Is that of attempt 
mg to lift suddenly a heavy load while in a position of forward bend 
ing or twisting or bemg suddenly called upon to support more than 
one s share of a weight that several men are canning or during sport 
activities such as golf tennis diving etc. when an awkward position 
at the moment of muscular effort produces the strain. 

The symptoms are sudden acute pain in the lumbar area of the 
back Inability to assume the fully erect position or to increase the 
forward bending without pain Tenderness over the lumbosacral angle 
and the top of the sacrum is usually present, with spasm of the over 
lying muscles Referred pam along the branches of the lumbosacral 
plexus may be present. Any attempt to increase the lordosis increases 
pain as does strai^t leg raising 

The treatment consists of support and fixation measures directed 
toward resobtlon of the exudate and for relief of muscle spasm and 
pam 

First Adhesive plaster strapping which must be adequate to be of 
any use at all It must reach well m front of the axillary line on 
both sides and from the sacrum to at least the tenth dorsal vertebra. 
It should be worn at least a week and then reapplied or replaced bv a 
plaster jacket or wide web bdt ^ 

As soon as possible diathermy should be used daily followed by 
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extensors particularly the extensor carp! mdlalls longus, contract 
This is done by having the patient put his fingers and hand In full 
flexion with the forearm In full pronatlon, and then extend the fore- 
arm. If this maneuver produces the exact pain of which the patient 
complains the test is sdd to be posItK*e 

In the acute form there is more or less continuous pain or ache 
There may be some swelling Tenderness is olwayi present o\'er the 
external condyle. 

The treatment consists of first the eradication of septic fod, If 
there is any toxic basis for the condition second the use of support 
to the elbow, forearm and hand by means of adequate splintage, 
third the use of physical therapy 

The particular physiotherapeutic modalities that are useful arc 
dlatbenny to the elbow for 30 minutes, followed by c to 10 minutes 
of U^t massage, for the first week and the same routine, with s 
minutes of the sUUc wave or stlmulaUon from a Smart Bristow cofl 
added, during the second week. 

The coct-up jplint may be dlsconllnued usually at the end of the 
second week and the uk of a sling at the end of the third week, 
but a return to the activity that produced the condition must be for 
bidden trotfl stro^ contractions of the Involved muscles do not produce 
p^ and uutn the tenderness over the eitemal condyle has entlreli 
disappeared. ' ■' 

THE SHOOIDEK JOINT 


The sympt^ of sp^n of this Joint are the same as those of any 
other large joint and rreed no further enumeration ^ 

The Joint, however is greatly InBueoced by gravitv and If the 
arm Is allowed to hang at the side following injury there r^be mdv 
Inability to abduct tbe arm. For this rerLn the 
should sometimes lx: placed in a position of abductim 
there by the use of an aeroplane splint ™amtnlDed 

The physical therapy is the same as that already outlined In «weln. 
of the knee, vis. radiant light and healfrom a Jt^lH^ri 
minutes, every two hours or the use of continuous, hot m^rt e 
presses for the first day or two following injury then the 
diathermy through tbe joint for so minutes dally foUow(Shv^.,S! 
stroking massage lor 3 to < minutes to hasten alsSn „f 
esudale and prevent steals. At the end of a week 
passive motion should be begun increasing the range of netl^ 
each day if possible, but dway, »topplag^“^^» 
or reaction to treatment. Producing 


STEAIN OF LXTMBOSACBAL JOINT 

The term “sprain” or "strain of the back is so frequenth- nrmii^ 
to any hijuiy of tbe back that causes pain in the '“mboiird or^J^ 
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by co\enng the outer layer with rubber sheeting and focusing a 75 
watt hght upon the dressing Use care however to a\-oid burning 
The concomitant injury to other joint structures recds^ed at the same 
tune must, of course ha\*e proper treatment in addition to that just 
outlined for wounds alone. 

Burns 


The treatment of bums about a joint is dependent upon the same 
factors as the treatment of bums elsewhere vu the nature of the 
element causing the bum whether thermal chemical or electncal and 
the depth to which the destruction extends The area or extent of the 
bum in relation to the total body surface is most important in regard 
to prognosis the greater the in\ol\emeDt the poorer the prognosis as 
to life The depth of the bum is most important from the standpoini 
of future function of the part 

The main symptoms of bums are dcnnatitls blebs ulceration, 
pain fever and shock 

The physical therapeutic Indications arc to promote healing mini 
miic scan^ pre\'ent contractures and overcome trophic disturbances 
especially In electrical bums 

In first and second degree bums of thermal nature the Immediate 
appbcatlon of gauxe compresses soaked In a 10 per cent bicarbonate 
of soda solution is indicated These should be renewed from time to 
time or kept condnuousl> moist and maintained throughout the period 
of dermatitis. The alternative treatment consists in the use of a freshly 
prepared solution of tannic aad in water, 5 per cent strength, instead 
of ^e sodium bicarbonate solution 


Each day after the dermatitis stage the exposed area Is subjected 
to a white hght bath from a 75 to loo-watl electric light bulb at a 
distance of 12 inches for 5 to 15 minutes On successive days the 
exposure to light Is made more frequent and of longer duration In 
children and In others confined to b^ a cradle may be devised con 
taming the electric bulb, and In this way the exposure to light may be 
more or less constant tnus avoiding many painful dressings 
WTien crusts form the use of the whirlpool bath or immersion m 
normal saline or soda bicarbonate solution helps to keep the part fresh 
and dean allowing granulation to take place smoothly and diminish 
ing Infection of the denuded surface. 

Posture splintage and definite exercises are enjoined from the 
outset to prevent contractures cspedally in the region of the neck, 
armpit elbow hand groin and knee. 


Dependent upon the completeness of healing skin grafts or second 
ary plastics must be done to prevent scar contractures 

Chemical bums due to aads or olkahs are best treated by imme- 
diately washing the tissues free of the corrosive agent In the whirlDool 
bath or in running water and foUowing this with the dressings dwV 
oujly dBcnbwi w« with the WearboMte solution for and 
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ten minutes of massage to hasten the rcnbsorptlon of exudate and pre- 
vent the development of fibrosllls or myofa.^tIs 

Gradually, passive exercise, the Scotch douche and then acliv'c eicr 
ase may be added to the treatment regime 

If the condition docs not improve ns it should the use of the 
static wave current, after a preliminary through and through heating 
of the tissues, will frequently hasten Tccovnry Prognosis should be 
guarded ns th^ cases take considerable time to get well Howcv'cr no 
measures should be overlooked that will prexent a chronic lame back 
from following an acute one. 


SACBO-ILIAC STRAIN 


Most cases labeled sacro-llwc strain arc really lumbosacral strains 
The term has been much misused but is gradually bdng restricted to 
conditions arising from severe trauma to the sacro-lllac articulation 
True sacro-iUnc damage usually produces lumbosacral damage at the 
same time, so that the symptoms and treatment are much the same as 
those already discussed. Bony Injury is much more common In sacro- 
iliac injury and should, of course re^ve the appropriate surgical care 
and treatment, 

WOONTS 


Infected wounds in the neirfiborhood of a joint but not penetrating 
It are treated in accordance with the principle applicable to the nature 
of the wound Those whose main symptoms resemble an acute Inflara 
matory process wUk secretion are bcnefiled by hot fomentations of 
salt water or tap water at a temperature of no F (43 33® C,) If 
desired one dram of the tincture of Iodine may be added to a pint of 
normal saline solution and used for these dressings These ore to be 
appUed for 10 minutes daily for the first day or two and then for 10 
minutes two or three times a day for the next few days at which 
time the wounds are usually without secretion and may be treated bv 
exposure to sunlight, to the ordinary 75 watt electric light or to the 
radiaUon from a mercury vapor arc In quartx or the caSon arc. The 
electnc light source may be used for 30-mlnute penods several Umes 
a day but the carbon arc and the mercury vapor In quarU should be 
used but once daily the former for 10 minutes at a distance of 1 fe^ 
and the latter for two to four minutes^ a 30-lnch distance from i£ 
wound Many of these wo^ds do ^ if no dressing at all is usS 
between treatments a protective of bdng used as a cow 

ing This is a wire-mesh gaure^ted with acetone and U 
S^tbe ultraviolet ra^ It is obtainable m wide 
the Acetol Products Company Spruce Street New York Cltv^^® 
Ccnulitls is often checked and focused by the constant apiucnrirm 
of compresso made of sev^ tWeknesses^ gau« or tow^f ^ 
with hot normal saline or plam hot water The beat can be malnUta 
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In fact the treatment of Internal injuries of Jotots Is largely surgical 
the use of physiotherapeutic procedures being chiefly an aid in the pre- 
operative or postoperative treatment 

SyNOvms 

Any trauma directed at a joint such as a blow wrench twist or 
any forced movement beyond the normal range of motion of a joint or 
the overuse of an abnormal joint may result m a synovitis TTie 
trauma, however must be severe enough to produce a disturbance in 
the synovial membrane 

The characteristic signs are of course the presence of fluid in the 
Joint muscle spasm and pain, and limitation of motion- Usually there 
are also the signs or symptoms of some eitra-artlcular Injury or mjury 
of adjacent soft parts- 

The primary indication m an acute synovitis is bed rest, with the 
part placed In the position allowing the greatest relaxation of the 
adjacent musdea thus preventing further muscle spasm and pain 
At times and for certain joints Immobilizalion with traction may be 
advisable. 

Inasmuch as many times the trauma may cause a hemorrhagic 
synovitis aspiration of the fluid should be done promptly under proper 
aseptic technic and following this heat either by mc^t compresses 
Of from a radiant light and b^t applicator should be used frequently 
enough to reduce the pain and musoilar spasm Later diathermy may 
be used with benefit in those joints which are accessible to this form 
of deep heat Its use re<iuires skill and care 

Galvanic and faradlc stimulation of the afiected muscles If there 
is much loss of muscle tone or relaxation of ligaments will help to 
restore the Joint Integrity as will also dally massage of 5 or 10 
minutes- 

Motion should be urged from the begmmng passive at first and 
very slight later active and increasing In range 

Caktilaob Lesions 

Lace r ation fracture dislocation and calculi (loose bodies) within 
the Joint are essentially surgical in their treatment 

The physical therapy of these conditions is directed toward the 
associated tramna to other nearby structures rather thgn to the mtra 
articular condition or else it is used as a postoperative aid in fadhtat 
Ing recovery The measures most useful would be those already enum 
crated In the treatment of contusion sprain and synovitis 

Inasmuch as it is of utmost Importance to mntnfflin proper tone in 
the mujda protecting the injured Joint, the paUent should be urged 
to contract these muscles even as early as the day of operaUon After 
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with weak acetic add or boric acid solution for those riuc to alkalis 
The further treatment follows that described for tbcrmal bums 
Bums caused by the passage of the electric current through the body 
or the part Injured are peculiar In that the destruction of tissue is 
greater than appears when first seen Therefore the exposure to dry 
heat from the rarUant light or mild infra red sources should be used 
for the first few days unttl the line of demarcation of tissue devftalira 
Uon is clear If extensive a (Mbridcmcnl should be done and the wound 
thus produced stimulated in its sluggish healing by elevation and b> 
the use ol the Bristow coil to produce smooth muscular contractioos 
in the part involved 

Later the use oi skin grafUng or plastics to overcome the delect 
must be kept in mind and not delayed loo long. 


BtiasiTifi 

Acute bur^tls results from a moderate fniur)- or prolonged Irrita 
tion esp^ly in rheumadc individuals The main symptoms are 
if^ “<• 'M^on ot motion in the joint nearest the 

bt^ There is local tenderaessosTr the bursa Md If it is super 

ficUl tbere may be wrac redness of tht skin ^ 

The treatment ot an acutely inflamed bursa consists In the use ot 

vix„ fuU Ruction ^el^on.^ LuwS SLamS^ 
or three days and then the toe of radiant liebt .-.Tz 

30 minutes two or three times a day ihould be 
fourth or fifth day light massage 

applications and a lew passive movements ot the ihouIdZ' .v ij^ 
begun When the bursa Em reached the subacute itatre 1 i'L*iih“^i‘^ ^ 
Sness has subsided sufficiently to penSX 'f®" 

trodes diathermy through the bursa ihould bo uie^?5^ “ 

strength of 400 to s<» ma, allowed to flow for 10 Se, 
lowed by a few minutes of massage and a iiule active kSii iSli 
favor a more rapid absorption ol the exudate and 
contractures and atrophy in the shoulder muscles. P'''™Uon of 
Other bursae may be treated in like manner usuaHy Trim . .1 / 
results If however improvement does not take plai wiftm 
able lime surgical intervention is indicated. * rcssoo 


Intha Arrncruaa iNjmtras 


In the Intra-anlcular group ol injuries It ti again pertinem , 
tbat the traumatherapy of acute joint lesions is 
pbyslcsl therapy is only one branch thereof not the sole 



Cartilage Lesions H 

In fact, the treatment of internal Injuries of joints Is largely surgical 
the use of physiotherapeutic procedures being chiefly an aid In the pre- 
operative or postoperative treatment 

Synovitis 

Any trauma directed at a joint such as a blow, wrench twist or 
any forced movement beyond the normal range of motion of a jomt or 
the overuse of an abnormal joint may result In a synovitis. The 
trauma however must be severe enough to produce a disturbance In 
the synovial membrane 

The characteristic signs arc of course the presence of fluid m the 
joint muscle spasm and pain, and limitation of motion. Usually there 
are also the signs or symptoms of some crtra-articular Injury or Inpiry 
of adjacent soft parts. 

The primary Indication In an acute synovitis is bed rest, with the 
part placed In the position allowing the greatest relaxation of the 
adjacent muscles thus preventing further muscle spasm and pain 
At times and for certain joints immobilization with traction may be 
advisable. 

Inasmuch as many times the trauma may cause a hemorrhagic 
synovitis aspIratioD of the fluid should be done promptly under proper 
aseptic technic and following this beat, either by mdst compresses 
Of from a radiant Light and heat appbeator should be used frequently 
enough to reduce the pain and muscular spasm Later diathermy may 
be used with benefit In those joints which arc accessible to this form 
of deep heat Its use requires sUlI and care. 

Galvanic and faradlc stimuIatioD of the affected muscles if there 
is much loss of muscle tone or relaxation of hgaments will help to 
restore the joint Integrity as will also dally massage of 5 or 10 
minutes 

Motion should be urged from the beginning passive at first and 
very sii^t later active and increasing In range 

Caktilaoe Lesions 

Laceration fracture dislocation and calculi (loose bodies) within 
the jomt are essentially surgical in their treatment 

The physical therapy of these coudidons Is directed toward the 
associated trauma to other nearby structures rather than to the intra 
artfcular condition or else It is used as a postoperative aid In faeflitat 
Ing recovery The measures most useful would be those already enum 
crated In the treatment of contusion sprain and synovitis 

Inasmcch as it is of utmost importance to mninfain proper tone in 
the muscles protecting the injured joint the patient should be urged 
to contract these muscles even as early as the day of operation After 
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removal ol an Injured cartUagc of the knee joint frequent drawing 
up of the kneecap or raising the extended limb off the bed for an 
Inch the second day, two indies the third da> and so forth, senes 
this purpose well At the end of a few days slight active fleilon of 
the knee Joint can usually be done and (his motion Increased gradually 
from day to day For those who arc unable to perform these exerdscs 
actively, a few contractions dally of the quadriceps and the tensor 
fasciae fcmorls by means of the Smart Bristow coil will insure a satis- 
factory maintenance of tone. This may be started os early os the third 
day postoperatlvely if the nature of the supportliT dressing pcnnlls. 
It has been the custom at the Post Graduate and Reconstruction Hos- 
pital Unit to use a large loose dressing for these cases no rigid Immo- 
bilization being attempted thus encouraging the patients to perform 
these movementa from the outset of their conxTilesccnce 
Fo. Injury to the triangular cartilage of the wrist similar treatment 
should be followed except that between the sdinccs proper prolec 
don and support should be given the disabled joint Any exerdscs 
done should be performed with the hand In a position midway be 
tween hedon and extension and on a horizontal le\*el with the foreantL 
The development of a tctJdtn tynovUft or tcnotynovUts, secondary 
to a joint synovitis Is not uncommoa. These tendons which are In 
close contact with the synovial membrane or which may be Injured 
at the same Ume as the adjacent joint, must receive appropriale 
treatment. In artain locttloni tendon sheaths may be the^t of a 
primary Inflammation foBowIog an indirect injury or from oxtruse In 
a podtion of strain 

For the Kcoodary typo of toDooynovfUB tic Ireatront of the osjo- 
dated joint Involveirrat U otended to locJudc the nearby tendons 
end their sheaths -,111 improve the condition coincident with that of 
the joint itsdf The physiothempentlc measures indicated have nfreadv 
been discussed under synovitis of joints. ^ 

For the primary type which occurs independently and whldi Is seen 
in such conditions as tenosynovitis of the long head of the btern 
passes through the inv»t^ sheath fa the groove of the humSd head 
benetlh the overlying deltoid muscic. support in a pcenlion of rel^ 
tkm of the biceps tbermotherapy, diathermy very litUe and versT^i 
auasage and then the use of ^usoidal stimulation or graSvIn 
creasing passive motion should ^ used This conditlof^ 

called goifers’ shoulder is not Infrequently most reaiitaatmre!!f 

ment and for this reason disabUity la frequently proWtu 
an proportion to the degree of the origfna! injury ToTreSw^*, 
mob^Itotion umany results in t^ formation of adbeafora^STL^, 
be released by manipulation under anesthesia, and thdr 
prevented by active physical tbrapy Even then disability 
liuu. last for weeks- Recurrence from slight trauma Is conmW ^ 
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TENOSYNOVITIS 
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In treating synovitis and tenosynovitis of the wrist and fingers it is 
necessary to treat also the muscles of these tendons It is useless to 
treat the condition locally in the wrist and finger joints Immobihia 
tion in a position of dorsiflcxion by means of a removable splint and 
the use of hydrotherapy are frequently successful here The whirlpool 
bath and the contrast bath are used dafly followed by careful mobiliza 
tion of the affected joints 

Tenosynovitis m the region of the anUe joint is not uncommon and 
Is due to overuse of the f«t and ankles after a period of Inactivity 
such as a long hike or climb in the spring after a winter s inaction 
The treatment consists in Immobilization by strapping with adhesive 
for a week using care not to endrde the limb or ankle after which 
the measures just described for the treatment of wrist and fingers will 
usually suffice 

Dislocations 

After the displacement is reduced we are dealing essentially with 
an arthro<hondro-synovitb plus a wound in the capsule 
The Indications are to reduce the swelllrig or inflammatJoD and to 
prevent atrophy ankylosis or deionnlly Hence the physical therapy 
demanded is practically the same as that already described for syno- 
vitis beat massage and motion Here again caution is the guide and 
under no circumstances must the chosen modaht> leave the joint with 
prolonged pain swelling heat or redness If these sequelae of inflam 
mation occur then the treatment has been more harmful than helpful 
The heat may be applied in the form of compresses or toweling used 
at very frequent intend or continuously the moisture and heat being 
retained as already outlined- Hot Immersions can be substituted for 
suitable joints the temperature being maintained at no F 

(43 33 C ) 

Tkaouatic Aethiutis 


An injury to a joint that is the seat of a quiescent arthritis or in 
which old arthntic changes ore present may cause an acute exacerba 
tion of the arthritic process. There is usually an associated synovitis 
and an inflammation of the periarticular structures caused by the 
traumatic insulL 


The treatment consists of rest support heat, moist or dry for the 
first few days followed by motion passive at first but soon changed 
to active after the fashion already described. Later ezercis« of the 
resistive variety will old m preventing atrophy and deformity If one 
remembers that undue zeal Is harmful and not helpful 
f condition ocenn In nny 

caumpUon of activi^ 

i! permitted In the Otbtr Jointj rest, by meanj of support or spUnS 
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removal of an Injured cartilage of the knee loint, frequent drawing 
up of the kneecap or railing the extended limb off the bed for an 
Inch tlxe second day, two Inches the third day and to forth, Mr\‘« 
this purpose well At the end of a few days slight active fl^on of 
the knee Joint can usually be done and this motion Increased gradually 
from day to day For those who arc unable to perform these exercises 
actively, a few contractions dally of the quadriceps and the tensor 
fasciae femoris by means of the Smart Bristow coll wilt Insure a satis- 
factory maintenance of tone. This may be started as early as the third 
day postoperatively, if the nature of the supportive dressing permits. 
It has been the custom at the Post-Graduate and Reconstruction Hos- 
pital Unit to use a large loose dressing for these coses, no rigid Immo- 
bUlxatlon being attempted thus encouraging the patients to perform 
these movements from the outset of tboir convalescence 

Fo. injury to the triangular cartlhge of the wrist similar treatment 
should be followed except that between the s<Sance3 proper protcc 
tion and suf^xul should be given the disabled joint. Any cjwrdsci 
done should be performed with the hand In a position midway be- 
tween flexion and exteoslon and oa a borlxonlaJ le\*el with the forearm. 


The developmect of a tendon tynevilh or tenosynovitis secondary 
to a joint synovitis is not uncommon These leodons which arc In 
dose contact with the synovial tnembnme or which may be Injured 
at the same time es the adjacent jdnt, must receive appropriate 
treatment la certain locations tendon sheaths may be the seat of a 
primary inflammation following an Indirect injury or from overuse In 
a position of strain 

For the secondary type of tenosynovitis the treatment of the asso- 
dflted joint Involvement If extended to include the nearby tendons 
and their sheaths, wfll improve the conxDtkm coincident with that of 
the folnt itself The physiotherapeutic measures indicated have already 
been discussed under synovitis of joints 

For the primary type, which occurs Independently and wblch is seen 
in such condidons as tenasynovitis of the long head of the biceps as it 
passes throu^ the In^Tsting abeath in the groove of the humeral bead 
baiath the overlying ddtold musde support in a position of ndaxa 
Uon of the biceps tbennotherapy, dialhemy very Uuie and very light 
njassage and then the use of rin^d^ stouladon or gradually in 
creasing passive mot^ should ^ used pd, condlUon someines 
called golfeo shoulder,” U not Infr^enUy mort resistant to treat 

menl, and for thU f^«Uy prolonged out of 

all proportion to the degw of ^ Prolonged Im 

^nobtotlon usually re^ts in t^ fonw^ of arfceslQns whbSm^ 


usually re^ts in of a&eslon, wht^^iSt 

bv numipulation under anejthesls, ind thdr re fn™ .. 

for Recurrence from rilght tniunm Ij conunon. 



CHAPTER THREE 


PH\SICAL THERAPY IN JOINT SURGERY 

A. CitRONic Joint Injuries 
B Operative Joint Conditions 

HAfiR\ E Mock, M D 

PROBLEilS IN PRESERVATION OF JOINT FUNCTION 

Preservation of Joint function following an injury to or operation 
upon a joint presents one of the commonest and often one of the roost 
difficult problems In «urger> It Is surpassed b difficulty only by the 
problem of restoration of joint function after it has once been lost 

Rarely does serious Injury occur In any part of the upper or lower 
ex tr e ui itJea that one or more joints are not involved either directly or 
Indirectly lAewise In the great majority of permanent disability cases 
foHowfng trauma, the loss of function Is referable to a Joint involve 
ment I^e aftermath of many diseases also is one or more crippled 
joints 

The purpose of this chapter is to stress those principles of recon 
structive surgery and physical therapy which have be^ thoroughly 
proved as efTectlve for preventing loss of funclJon or for restoring 
function In damaged joints 

Few surgical offices or hospitals arc odequately equipped to cany on 
the necessary treatment to preserve joint function Even the surgeon 
treating a large number of these cases most constantly guard against 
slipping back into bad habits He occasionally finds himself procras 
tinaiing in the removal of a circular cast rather than taking the addi 
tional time and assuming the arduous duty of directing and supervis- 
ing the mobOliation of a joint with the massage manipulations and 
muscle-training exerdses necessary to maintain good function In the 
joint and muscles while an adjacent fracture is healing 

Multiplicity of In^ed Partm. — ^Every joint has many component 
parts thus it has its cartilages adjacent bones synovial sheath 
and capsule usually one or more bursae adjacent to or comraumcat 
ing with the Joint proper ligaments tendons and the soft tissues sur 
rounding it 

In every Joint mjury more than one of and frequently all these 
component parts may be traumatiied These different tissues often re- 
qmre difftrent foniB of treatmtnt,^jpKial attenUon and careful pro- 
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so as to relieve pressure or drag on the injured joint, should be Iratne- 
diately institute 

The oppUcaUon of heat then follows, moist or dry, according to the 
drcumslances and the acccssiblUly of the joInL 
The use of diathermy through these joints usually improves the 
local circulation and hastens a subsidence of the inflammation It is 
to be advised daily for 20 to 30 minutes, and followed with \TTy 
light massage. 
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As soon M pa^ mewnnents ot the Joints throunh a 

range of a few degi^ slx^d be done Active motion caTSsThe 
started sunultaneously or after passive raoUon has proviouslv 
the way These exercises should gradnaDy be increased dallv 
the normal range of motion In the joint can be apprtalmS^’H°^ 
ever no haste ahould be made in the effort to regain theftm*'fl.J! 
and extension In the joint by forcible manipnlatlinS^therwbe 
damage may be done to the Joint and the purpose of the^roS^ 
defeated ^ 

A summary of the physical agents used in the treatment of . 
Joint injuries may be made in chart form as shown in Flmr. 
use of bent, either of the dry or moist variety or that pr^hiii 
tricnlly (diathermy) massage hght, as from the sun a n^, i 
qnarti generator or a carbon arc exercises manlpnlatioo “ 

ate. if mdfeated by a cross m the appropriate square will 

convenient guide to treatment. Pro«tie a 


daaslficatlon of Joint Injuncs v25Sf liJ 3 

Position or IiiuoBiLirED Joint — ^Agaln, the position In wbicfa the 
injared Joint has been unmoblliied may be responsible for the occur 
rcnce of late lesions, necessitating a change from the onginaJ diagno- 
sis and often a change in treatment Thus a simple dislocation of the 
shoulder joint or a fracture of the humerus Is too often immobflhed 
with the arm tlghtlj adducted to the side of the body and held thus 
for two to eight weeks ^\T>en mobQization is attempted it is found 
that the arm cannot be abducted over 30 from the body that cleva 
tion be>'ond that point causes great pain and that the strength of 
the limb Is marke^y decreased Unless proper treatment Is Instituted 
at once with the complete abduction of the arm as the objective the 
deformity becomes permanent 

This condition of the shoulder following trauma In or about the joint 
or even in the upper extremity U so common that it could be given a 
definite yet simple diagnostic title namely stiff shoulder following 
injury ” In many cases this title could be changed to stiff shoulder 
following treatment ’ for In the majority of instances the wrong method 
of prolonged fixation of tbe arm m the adduction position is respon 
sible for tbe condition The same is true of Immobilliation of other 
joints in a posidon which falls to protect tbe weaker group of muscles 


CLASSIFICATION OF JOINT INJURIES 

This multlpliaty of structures mvolved in e\er> joint trauma and 
the injury to certain other parts In or surrounding the Jomt the result 
of treating the major condition make it almost Impos^le to classify 
Joint injuries without a certain amount of descriptive matter accompa 
nylng it A classification which I use and which helps me to visual 
ixe the pathology and therefore treat Injured Joints idth more serious 
respect than formerly — a classification which views every Injury to 
an extremity as a potential loss of joint function — foIIowB 

A> Intra Artiintic 

I Contusion of the joint cartilBges a traumatic arthntls example, 
a fall on tbe extended limb drivmg the articular surfaces together 

3 Contusion, with dislocation or tearing of the articular cartilage 
or with fracture of the joint mar^n, as the edge of the acetabulum or 
of tbe glenoid fossa, 

3 Tearing of the internal ligaments of a Joint often with a partial 
or complete tearing off of an articular disc or memscus 

4 Tearing of the Internal ligaments with fracture as teanng off of 
tbe dblal spine with rupture of tbe anterocrudal hgament 

5 Infection within the joint following trauma, causing a destruc 

tiem of the joint surfaces a destructive arthritis or a proUferation of 
bone a proliferaUve arthritis or the formation of pus within the lomL 
a suppurative arthntls, ^ J s 
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tectlon against further trauma because of some measures directed to 
another part of the joint and one or ail of the muscles attached about 
the joint may be Involved and the effects of that Involvement may 
spread up or down the muscle sheath damaging a part of or the en- 
tire musde. 


Durraosis, — Failure to grasp this multiplicity of Injured parts In 
every joint trauma Is responsible for many failures of complete diag 
nosis The lack of complete diagnosis Is often responsible for failure 
to secure complete restoration of function following good treatmenk 
An important point to remember in the diagnosis of joint injuries 
Is the slow development of arrtain iesioirs, or, more often, the develop- 
ment of evidence demonstrable by a ray or physical findings Is slow 
In appearing Thus I often see patients three to ten weeks after the 
injury with statements from the doctors referring them as follows “I 
am sending you a sprained knee” or a contusion of the shoulder 
joint I rays taken the day following the injury were absolutely nega 
tive ’ (Often the doctor sends the films with the patient to save the 
expense of addrtfonal x rays ) On taking another radfogram, however a 
beghuung solt^g of t^ tod of the bone or a definite roughening 
of to jotot surfaces with to early Upping of an arthritis, or a thick 
<^g and evra a calrareous deposit in one of the bursae surrounding 
to joint Is found Tto one is able to make a complete diagnosis 
^use he has seen to paUent later after evidence to developed 
The of course h not to be satisfied with one x ray film, but 

{?e^4\Sra 

^g m’^uTof toT^XiUr^'^SC^ 

adequate splinting or too prolonged splinting is oto^LJJlSiinire' 

Lack op Tkainino on Paki op TacmnciAN .c 

our broad undefined references to to value oi nhv^Jr.i^'' 
traumatic cases, tore to been developed a nnnibeT*K,~i 
technicians or more often, a surgeon to given hU nn^T 
a hulo training in these methods their experience. ^ 

been suffidenUy broad always to beget good 
More than one of my fafiores to obtain a good ftoHmt 
been due to over-enthusiasm on the part of some^JjS^ 
her to institute too early severe massage, and too^rtv^.jkf 
tempts to seenre motion, plus my fanure to instruct W 
and to supervise the treatment In to given case. Tm 
physical therapy is a very common cause for late pathoW '“’5’ 
conditions. many 
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5 Bursitis 

(a) Contusion of the mucous surfaces of the bur^a followed bv 
mfiammation transudate exudate and often by calcareous 
deposits frequently spreading to the joint when tbe bursa 
communicates with same 

(b) Inflammation In the bursa may spread to the underlying 
joint and give rise to an arthritis 

(c) Limitation of rTwtlon in tbe joint, due to pain from the 
process in the bursa may cause contraction of tissues about 
tbe jomt accompanied b> spread of the process from tbe 
bursa to the adjacent tissues resulting In an adhesive pen 
arthntis and arthritis 

6 Tenosvno\’iti5 

(a) May act the same as a bursitis example tenosynovitis 
of the long head of the biceps which communicates with the 
joint 


C. Indirect Arthritic Periarthntic 
I Indirect involvement of the joint following injury lo the bones 
muscles fosaa sUn nerves blood N*essels or lymph channels in the 
some limb 


a) Fractures In the adjacent shaft or In scene bone of the 
extremity necessitating prolonged fixation with prolonged 
immobniiatlon of tbe joint 

(b) Teanng off of the tuberosities oboul the Joint by muscle 
contraction 

(c) Injury of the muscles controlling joint movement the re- 
sult either of direct trauma or of treatment 

(d) Tearing or rupture of tendons 

(e) Scars and contractions of the fasaa 

(f) Scars and contractions of the stin 

(g) Loss of muscle control following nerve Injuries as wnst 
drop 

(h) Infections spreading to the joint proper or destroying tis- 
sues aidmg in joint function 

(1) S<«/ere crushing or teanog Injunes which may Involve all 
these tissues 

(j) Atrophy and contraction of tissues about a joint following 
prolonged treatment of any of these conditions occumng in 
the same extremity 


body 


Indirect iniolvcment due to [njuiy in some distant part of the 

(a) Infection resulting In multiple infectious arthritis 

(b) Failure to protect joints during prolonged treatment of 
some distant condition as In hemiplegia or cord injury 
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6 A synovitis, the Infection or Irritation limited to the sj'novlil 
linteg of the joint and present to more or less degree in all of the above 
conditions 

7 Preexisting joint disease aggravated by trauma as on old artbri 
Us or a synovitis exisUng before the injury occurs 


Direct Arthritic Periarthnllc 
Sprains 

(a) Incomplete tearing of one or more ligaments 

(b) Tearing of a ligament, vrlih tearing off of a small frag 
ment of periosteum, a onidiUon sometimes followed bj 
UUs ossificans 

(c) Tearing off of ligament, periosteum and small piece of 
bone at the site of attachment— a sprain fracture 

(d) AH these accompanied b> more or less transudate exudate 
and hemorrhage into and about the joint 

a Partial or Incomplete DlslocaUons 

(a) An Lncoraplrte tearing of the joint capsule vrith a \*arjdng 
amount of eubluxatloc although subluxated bone mav rctcra 
to a normal position at once 

^ 

3 DlslocaUons 

H, Tf the Joint capsule tciU. 

of the of the bone from iu DomS posiUou 
‘Prain and with 

}<»■“ 

(f) htay be followed by tecumng dislocailm^f 

demese to the joint cepeute from permanent 

(g) May be followed by conUacUon of r*r>.„j- at 

I jdnt surface* ovcrcontracUon of ag^uUnaUon 


of joint surface* overcontracUon of 

attached about and controlling joint muscles 

liferaUon — a bony or fibrous ankylosh^*^^ ^ 

4. Fracture DlslocaUons 

(a) A dlslocaUon accompanied by a frari„r. i 
Joint, as a fracture through Uie anaUanio ^ ^ 

throu^ Uie surdcal neck of the humeru* wUh 
the head of this btme or fracture and dliliviri '^?cadon of 
of the radius or dislocation of the hlo f ^ 
Tmtrgln of the acetabulum ‘racture of the 



General Principle* of Treatment ^ 

(d) Accidental ot operatWc scare about the Joint may be re- 
sponsible for tbe sURness 

(e) Due to a fibrosis The fibrous adhesions ^thln tbe Joint 
following infection ot a irautnaUc arthritis or due to an in 
jury to a bursa communicating with the joint proper may 
result Id adhesions between the joint surfaces Involvement 
of the bursa with thickening adhesions or Infections the 
thickening oi the synovia vrith adhesions between the synovia 
and the joint capsule or extension of a low-grade infectious 
process from any of these parts to adjacent ligaments ten 
dons and muscles may result In a fibrosis about the jobt 

(f) Due to bony proUfcrailon Into muscle and soft tissue* 
about the joint as a myositis osrificans 


GENERAL PRINCIPLES OF TREATMENT 


The general prmdples of treatment of joint Injunes involving as 
they do the best examples of reconstnicU>c surgery require the con- 
sideration of the foUen^g b every case 

1 Tbe prevention of penuanent dlsabDlty by early dlagnosu of all 
the parts Involved in the injury and bv bsUtuung at once a composite 
line of treatment aimed at tbe cure or protection of each injured part. 

2 Nonoperative or operative surgic^ procedure* aimed at the res- 
toration of function wbra impaired 

3 Use of all adjuncts Included under physical therapy which will 
aid b this restoration 

4 CoGperation of the patient b every case 

The day has passed when the treatment of a recent jobt bjury 
simply meant the reduction of a dislocation followed by finmobilixatioti 
until the tom capsule had mended the Immobilization of a sprabed 
ankle with tbe foot hdd at right an^es until the swellmg and tender 
ness had all disappeared or the ImmobQiiaUon of a fractured eitrem 
Ity b a cast which endrcled tbe jdnl Icavbg the latter Immobilized 
until the fracture had healed- Rcconstnictivc surgery implies tbe resto- 
ration of function to a part to the greatest possible degree- Wbra in 
jured Jobls are treated from this vlcwpobt, the prevention of loss of 
fuiKlion becomes tbe paramount alm- 

Before proceeding to the consideration of special Jobt bjuries cer 
tab general principles bvolved b physical therapy and nonoperative 
end operative treatment must be emphasized 


Physical Therapy Methods-^TaAcnew —Traction furniahe* an 
excellent means of preventing destruction and proliferation of Joint 
cartilages with the resulting bony ankylosis It is desirable b the 
^Jority of cases of true arthntlc bjury with the exceution of an 
bjured jobt which is the rite of a tuberculous mfectionW SkT 
losis may become the aim of the treatment In Jobts tbe seat of pyo- 
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D Functional 


I Loss of joint sense from prolonged disuse 
a Hysteria usually simulating a stiff joint 

3 HysteromaOngering or one In which signs of a traumatic hysteria 
are still present or have been elicited In the past, but as these signs 
disappear, the patient intentionally fakes or simulates the condition 

4 True malingering usually following this stage of hysteromalingcr 


lug 

You will note from this classification that only n few conditions are 
hmited to within the joint. All other conditions following Injuries of 
joints result in trauma both within and about them 


The Stitp Joint 

The pathology of the stiff joint must be thoroughly understood by 
the surgeon before he adopts the proper hne of trcatmcnL A further 
classification due to pathology developing after the acute trauma Is 
therefore indicated 


E Arthritic Perlarthritic Ankylosis 
I The stiff joint due to bony ankylosis 

(a) DaMge to tie jofat carUloges with or without infection, 
resulting in destruction of the cartUnge and proliferation— 
an osteo-arthritls 

(b) Interference with Joint moUon due to dnmace to the bony 
parts such m a iracture Into or near the Joint with result 
mg bony deformity or to bone infection with resulting bony 

deformity 


Stiff Joint due to Involveroent of the soft tissues 

(a) Pue to a contracted capsule 

(b) Due to contracted liraments 

(c) Due to foreshortened muscles Thus In a partklhr flexed 
knee the flexors have never been fuHy stretchpH 

entire time of partial flesion 1^ I. 

fieiora have undergone an adaptive shortenlnc At th» 

time the overstretched extensors have become weakl^^ 

other example is the adaptive shortening of the oeSm^, 

major teres major and Utissimus dorai trfKm the 

in 7n adducted podUon for a long pedod ^ 

the thinning loss of elasBcily and atrophy ^ 

the overstretched abductors— the deltoid, the ^ 

and teres mmor muscles Thus the atbptive 

contracted muscles and the wasting of overstreb^nX® 


contracted muscles and the wasting of ovmtretduX^T^ 
ittacbed about and involved In the Joint mov^S ^ ” 
I most important part in the niaMng and perpetuattag f 


stilf Joint 



Methods 


and the general condition of the patient wDI permit the patient is 
allowed up in a wheel chair and shortly Is allowed to walk even though 
the joint still shows some suppuration This mobilization treatment of 
suppurating joints Ivt ^ had a great Influence toward preventing joint 
deformities 

Traction furnishes an excellent means of preventing contraction of 
the articular capsule and ligaments No method of traction should be 
applied however that pre\'ents the free assisted active and the active 
exerose of the joint at least once a day This is often difhcult in the 
case of badly displaced fractures In the neighborhood of a joInL Such 
a condition may require complete Immobilization for possiblj two 
weeks but by the end of that time reduction and suffiaent hxation of 
the fragments should be present to permit at least massage and slight 
manipulation of every joint In the ^x*en extremity 

At times it seems absolutely necessary to encase an entire extremity 
in a plaster cast and leave it so encased for eight weeks or longer in 
order to bold the fractured long bone suffidenUy Immobilired to givT 
union The stiffened joints which follow such treatment may ultimatel) 
be ox’ercome but the period of disabihty is undoubt^y greatly 
prolonged The use of Thomas or Hodgen 5 leg and arm splints of 
Jones s arm spUntr and similar splints combined with tractloo often 
skeletal traction has eliminated to a large extent the need of circular 
plaster of paris casts. This treatment furnishes the opportunity of 
manipulation and passive massage and assisted active and active 
exer^ of adjacent jomts with the result that when the fracture has 
healed function has already been largely restored- In many cases 
especially ambulatory ones plaster of paris must be used but in such 
cases I prefer the plaster splint whldi can be removed dally thus 
allowing exerose and manip^tion of the adjacent jomts 

A few years ago I performed the following experiment to ascertain 
If traction really cauMd separation of the joint surfaces 

A number of roentgenograms were made on joints In both injured 
patients and healthy individuals first without and then with gradually 
m creasing traction Under the joint to be tested was placed a box 
into which the films could be slid without changmg the position of 
the joint or extremity The first film showed the joint at rest the sub- 
sequent films showed the joint wHh traction applied to the ex tre m ity 
below This experiment proved that traction did result in separation 
of the articular surfaces although only to a slight extent It also 
proved that excessive weight was not necessary and that It could not 
cause further separation after the maximum was attained- Prolonged 
traction probably increased the amount of separation- 


PIOTICTION OF Soft Paits —This fa one of the most important and 
most frequently overlooked principles m the treatment of lotot tramna 
Ifam in- in tlK protection of adjacent jointa in Injury to an eitremitv 
An infected hand or Injuries m or about the shoulder joint furmsh tiro 
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genic Infection the cartilages arc less apt to be dcstroj'cd if they arc 
tept separated In suppurating joints which haw been opened trac 
tlon is likewise indicated but It must be frcqiicnllj removed to allow 
assisted active and active movement 
Suppurative arthritis offers an crallcnt example of operation fol 
lowed by traction Here drainage of the joint Is Indicated Just as soon 
as the presence of pus Is definitely ascertained iVsplrnlion may be nee 
essary to prove Its presence \\^lems, of France, during the War first 
described the mobilization treatment of suppurating joints In puru- 
lent arthritis of almost any Joint but especially of the hip knee and 
elbow joints, the joint Is opened os near the most dependent portion 
as possible to allow free drainage of the pus If necessary bflateral 
opening should be made. Tlie implantation of drainage tubes vrithln 
such B joint Is now almost universally condemned A through and 




Fw. I — ^tonlent ,15* tJo not entrr th* Wat 

ortlr bxit Bit stduitd t the att cdirts of Um Joint captufe ™ 


through dralMgo tube usmUy dMtrucUon of tht Jotat rartilugo 

and bony (mkylosU of tht invofvtd Joint It a drainage lube seelra 
absolutely necot^ It^ Wmutrt to the cut edge of the Jofnt 
capsule but should not be placed within the Joint proper (Fig \\ 

If because of muscle conlrnctlon thickening of the Joint caWe or 
the eacrudatfng pain accompany^g the c^on the limb has al 
ready assumed a defomdng ^on trarton Is definitely Indicated 
to straighten out the Umb trad the detonnlty The tracts 

ahould be removed trro or tbrjw limes from the first day 

ing the operaUon and to jallrat Is urgrt to perform active motions 
of to lotat at once For to find few daj^ It may be nece*«™^ 
aaslst fn these active motion. As soon as to acute condition rulSfdes 
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of the best eiamples of this principle. I have seen the Infected hand 
encased In a Um hot dressing with the fingers iwoHen and fleied 
and maintained for days in this position, with the result that when the 
infection had subside and the hot dressings were discarded, the 
fingers had become permanently flexed due to contraction of and 
fibrosis about, the tendons Daily manipulation of the fingers, prefer 
ably active exerdse changing their pt^Uons frequently would have 
prevented this condition Even these pretontive measures may not 
always succeed, therefore one should resort to physfcaJ therapy such 
as the whirlpool bath and manipulation and massage of the fingers 
early and before the deformity becomes fixed 
I have learned from sad experience that great attention must be 
paid to all joints in the upper exucmlty during the treatment of a 
hand infection by the use o! large continuous fomentations. When 


the apphcatioa is made only to the hand it Is very easy for the weight 
of the dressing to cause a flexion In the wrist Joint which, while it can 
be overcome, can also proloDg a disabDliy considerably Likewise 
fomentations applied to the hand and forearm can cause a certain 
amount of stiffness m both the wrist and elbow Joints. A very Im 
portant observation, especdally in older patients Is the damage which 
can bo done to the shoulder joint by fixation of the hand and forearm 
and sometimes the arm for prolonged continuous fomentations Such 
a patient usually lies In bed with the arm along the side of his body 
and held thus for days, while fomentations are being applied to the 
extremity When thew am fiMlly discarded the patient complains ot 
pain and stiffness In the shoulder Joint— a condition which may require 
weeks to overcome, pe pathology here is due to the contraction ot 
the adductors and the weakening ol the abductor muscles. I think 
many of the cases of socalled “ascending neuritis” are due to this 
faulty position ol the arm dunng treatment To prevent this evrrv 
patient requiring fomentaUons fa treated with his arm at a risht anc^le 
with hfa body, and the Internes and my assodates are hstma^^ in 
exerdse every Joint in the upper extremity indudmg the 
joint at least twice a day The same condition Mows tie wrarine S 
a heavy cast on the loreann or even the carrying of (1^ — 
sUng nnleas these protective measnres arc taken A limflar dLsaWllin 
can develop in the shoulder joint following binding the arm to twi^ 
tor a prolonged period after a breast amputation. 

Cases do occor in which iimnoblhation m a cast fa nace. 
to maintain apposition and fixation of Iradured bones Caretm^^ 
don should be paid to the fixation ot such an extremity wllh « j 
to always protecting the wprer poup ol miacles and Just as „ Z 
as possfele, fleiioo extension and other active moveraenls 
cent Joints should be started Here again I prefer a Thomas lea 
spUat with traction In the tratment ^ sp, trad ore, thuT^^ 
the dally and important exercfa« of the shoulder and elbow S * 
^ the knee and ankle Joints. In the case of faction TOt£ k^ 
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ealremlty for fracture of the humena, the elbow joint should never 
be included In the traction strips This is important, for the elbow 
readily stiffens unless It Is exercised daily For the same reason I pre 
fer traction applied only to the lower end of the thi^ leaving the 
knee joint free for dally eicrdsc Skeletal traction Is of course best 
adapted to this principle (Fig, 3) 


ExEactSE AND Massage. — These two should when possible be com 
bined Passive excrdse is rapidly being rcplnced by nsslsted actbe 
exerdse As to term indicates this consists of a certain amount of 
assistance to the patient while he soluntarily performs certain move- 
ments For example the surgeon may place his hand under the knee 
gently raising it whDe the paUent Is encouraged voluntarily to flex the 
knee imtil tte raowmral becomes painful, or until the pcM fa 
rrached Seldom sho^d «er^ be forced beyond the sdn point 
mender si^fa or traction bands have been applied aerSs a joint 
they should be loosened or removed at least every other day (better 
eve^ day) for the purp^ of passive (or belter assfatrf acUve) 
motion and massap of the olnl and adjacent soft parts Voluntary 
contmetion aad retoUoa M the niuscles encased ira plaster cast 
s^nt or even tracdon sul^ s^uld be otcourased on the part of 
the patient several Umea a day Evea the wiggling of toes ortomts 
of an extremity so tamoblUxed furnishes exceUent lad benefidalmr^ 
^Bieteise of the reining extremities and aWoXKdi d™ 
brathing 8^ similar lorrns oi general exercises should 
Light sucking ot ^jomi, and adpcenl muscles “SS 

as soon as condidons permit by strong massage will rnnl^.m 


Necessttv KOI Staxtino Phvbicai, TlIEgAPV Eauiv — F 1, 
tafa are suitably equipped for the proper use ot physical “3“ 

this reason the majority of seriously fnjuted casrathe 
this form of Ueatroent most do not receive adequate ohvriS 
untn they become ambulatory and are discharged Iromia c 
Then It IS either admiamered by some membe? of ^ 
padent fa relerred to some doctor equipped to give pbvsiiat^ ^ S' 
«aire the best possible results these measures 
early It fa an axiom of rehabUitation (that fa the reSttin„ ^ ™ployed 
individual ior gainful occupation) that the surtacai f „ ‘““iured 
rehahilitadon methods should start almost slmultanenoS*™?’' 
axiom fa that the earUcr rehabilitation fa b<^ UuTSS! 

was ...I 1 *U.^wvrT n»\H ew>«rrvttttevn<sl ^'■W: tCt TCSults 
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therapy, and It Is even developed In the bod> itself by various methods 
for therapeutic purposes It plays an extremely Important part In the 
restoration of joint function 

Diatuerity — This may be indicated If available It Is one of the 
best means of relieving the pain in a Joint and this form of application 
of heat commenced early wDl give excellent results m a synovitis bur 
sitls and conditions so frequently accompanying joint Injuries 


ELECTKOTnERAPY — The use of a faradic or a sinusoidal current to 
produce muscular contractions m on immobllixed limb Is an excellent 
mean*; of fumlshlng exerasc In order to prevent atrophy and wasting 
ol the part 

OcctiPATiONAL Therap\ — While actual work may not be utfliied 
early as an adjunct to the treatment of the Injured joint Itself yet It 
can start In the form of bedside occupation as a means of keeping up 
the morale of the patient of furnishing exercise to other parts of the 
body and of dlve^og the fiaticnt s mind from his Injuries In many 
cases it can be used at once for a definite remedial purpose For exam 
pie a patient who will not wiggle or exerase his fi^rs when the arm 
is encased in a plaster splint will often use them when given a light 
job of basket weaving Later when be Is out of bed and can go to the 
workshop (if one u provided m the hospital) the voluntary act of 
work will furnish the very best method of restoration ol joint fundJon, 

Muscle Trainino ExEactsz — ^To understand the real benefits of 
any of the above prioaples one must have a dear concise understand 
ing of musde training In the words of Jones of Liverpool such exer 
OSes “must train the strong musdes to relax and train the weak musdes 
to contract, Footdrop wristdrop and the stiff shoulder the result of 
adduction treatment, all furnish the best examples of the value of 
musde-trainlag exercises In such cases proper splinting always with 
a view of protecting the weak group of musdes combined with mas 
sage and musde training will give a complete cure In the majority of 
cases and marked Improvement even In those which are the direct 
result of a nerve lesion. 

Reeducation of musde sense and Joint sense requires voluntary 
effort on the p>aTt of the patient. The doctor and the physical thempnst 
can show the way but the patient, by persistent effort must accomplish 
the cure 

WTille this musde training is more frequently required In the late 
treatment of joint Injuries yet the earlier it Is started the better the 
result from the preventive standpoint. 


Nmop«mti« Tr«tacnt^on<,p,rauvT treatmat of recent joint 
■njurte Ij the rule In the majority of cajea A better onderatandfnnf 
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weeks and sometimes months In idleness In the hospital Is to pro- 
long his disability and jeopardlic the percentage of his rehabHltaUoo 
If a trained physical therapist technician is connected with the wa- 
piti the massage and exercise described above can be assigned to Wm 
or her under the guidance and dose codperation of the surgeon 
the surgeon once learns to codperate with the physical therapist, his 
ingenuity dictete belter methods of splinting and of traction mth 
a view to leaving the part exposed for the necessary physical therapy 
treatments 


HYDooTHiaAPY ''-'Hydrotherapy is often assodated with heal mas- 
sage exercise traction and splintage TVTjen the last two are essential 
parts of the treatment, and when in addition some form of hydro- 
therapy is Indicated, it may require considerable ingenuity to utUhe 
both Large hot pad^ applied to a swollen or Inflamed joint may nlle\'i 
ate the conffltion rrwre quicUy and pre\‘ent a permanent stiffening, 
whereas If such a joint is encased in a plaster cost or plaster iplmt 
this is Impo»ihle The Wkuipcol Bath is one of the best means of 
administering hydrotherapy to an extremity I hav'c seen badly swollen, 
pEdnful joints In which even the slightest passive motion could not be 
tolerated by the patient so relieved by 30 mlm of immersion to the 
whirlpool bath that sbght active or ass^ed active nwUon could be 
instilutM after this batL In the absence oi the whirlpool bath simply 
soaking the part to a local arm or leg bath or to a bucket adapted to 
this purpose is very efficadous but It U surprising how ill equipped 
most bosf^tals are with apparatus suitable for gii^g these batte to 
an extrendty The whirlpool bath can be made by a iocal plumber 
from the design shown in Figures 3 and 4 

An physicians realite the importance of bathiDg. The skin is kept 
soft and pliable, the pores are kept open and capable of playing their 
part to the body melaboUsm and there is a sense of general well 
bring following a good bath. After a hard day a work or say, a hard 
hunt with the unusual exerdse of dhnbtog over Jogs and walling over 
vmeven ground one comes In stiff end sore A good hot bath usually 
relieves this stiffness Contrast this vdth the injured extremity that 
becomes tired sUff and sore from bring held to one poriUon Often 
for weeks it receives only a desritory bath from the nurse or more 
often because of the cast or api^tus none at all The skin 
becomes thick, the muscles sUffen ^d j(^t function is impaired 
Work out some meap of glytog daily rather a prolonged bath to 
such an extremity and you tnU have gone far toward K^lving the prob- 
lem of preservation of joint (uncUon to the part * ^ 

■HttAT— Heat is the most frequently used measure In 

tberapy It is assodatedpractically always ^ massage 
^*^tained to the hot fomentaUons and ^ hot baths ofh^ 
tU.py it Is fotmd to various forms of artificial and natural S 
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therapy and it la CN'en de\dopcd in the bod> Itself bj \-arIous methods 
for therapeutic purposes It plaj’S on extreme!} important part in the 
restoration of joint function 

DiATHERin — This ma} be indicated if av'alloble It is one of the 
best means of relie\’ing the pain in a joint and this form of application 
of beat commenced earl^ will give excellent results In a synovitis bur 
shis and similar conditions so frcquentl} accompanying joint injuries. 

Eixctrotherapv — The use of a faradic or a smusoidaJ current to 
produce muscular contractions In an Immobilized limb is an excellent 
means of furnishing exerasc in order to prevent atrophy and wasting 
of the part 

Occupational Therapy — WTiIle actual work may not be utilized 
early as an adjunct to the treatment of the Injured Jomt itself yet it 
can start In the form of bedside ocmpatlon as a means of keeping up 
the morale of the patient of furnishing exercise to other parts of the 
body and of div'e^ng the patient s rrund from hU injunes In many 
cases it can be used at once for a definite remedial purpose For exam 
pie a patient who will not wig^e or exercise his fingers when the arm 
is encased in a plaster splint will often use them when given a light 
job of basket weaving. Later when be is out of bed and can go to the 
workshop (if one is provided In the hospital) the voluntary act of 
work wfU furnish the very best method of restorahoo of jomt function 

Muscle Trainino Exercise. — To understand the real benefits of 
any of the above principles one must have a clear conasc understand 
ing of muscle training In the words of Jones of Liverpool such exer 
cis« ‘must train the strong muscles to relax and train the weak muscles 
to contract.” Footdrop wristdrop and the stifi shoulder the result of 
adduction treatment all furnish the best examples of the value of 
muscle-training exerdses In such cases proper splinting always with 
a view of protecUng the weak group of muscles combined with mas 
sage and muscle training will give a complete cure in the majonty of 
cases and marked Improvement even In those which are the direct 
result of a nerve lesion. 

Reeducation of muscle sense and joint sense requires voluntary 
effort on the part of the patient. The doctor and the physical therapist 
can show the way but the patient by persistent effort, must accomSish 
the cure 

While this muscle training is more frequently required in the late 
treatment of joint Injuries yet the earlier it Is sUrted the better the 
result from the preventive standpoint 


Nonoperativo Treatment.— ^Jonopenitlve treatment of rerent intnt 
Iniurie, r fte ntle in the n^Jority of A bet.^nderSIng 
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when operative interference i» indicated however, will prevent some 
o! the commoner penOslent joint disabilities which are frequently seen 
following injury Before taking up these mdlcatioiu. for operative treat 
ment I will first give some of the genera! principles of nonoperativc 
treatment as Htustrated m certain types of joint injury 


Reckht Dislocattons — Mobility should be maintrdned from the 
outset, provided the damage to the soft parts has not been so great 
ns to ailow redislocaUon Dislocations ot the hip knee and anile 
joints require rest in bed or by the use of crutches, unUl the local 
damage has been repaired whereas dislocations ot the shoulder elbow, 
and wrist joints may be treated as ambulatory cases almost from the 
start. If in the surgeon s judgment the dislocated jobil seems to require 
some protection for a short period be will find that in the case of the 
hip knee and stoulder joint complete rest In bed for one or two 
we^ is preferable to some cumbersome splint or plaster cast If 
ambi^topi treatonl is nsed from the start on the smaller joints or the 
sMder joint the may teel that some form of piaster splint or 

strapping U bdicated for addfUonal prolectlon Any of these 
met^ are peri^le pr^ed t^ do not completely immobilia 

Iri aU disloaUoM one must l«p in mind the posslbiUty of a con- 
comitant small fracture severe hemorrhage into the toim a 
aynovllts with effusion a burriU. or injury to the adiacT roft 
t^esraped^fe vessel, 

other and prolonged treatment One Ib sometinv^ ... a j . 

patient ’srtiose dislocation he has reduwd and treated * 

^ and whom he think, has returned to 7 ^ 

same obscure ^sablUty about the j^twTr 

This delayed recovery is usually due to failure to 

comitant pathology Every dislocation should be i *** 

unless complete recovery and use ate present at tS ,‘’T' 

four weeks another radiogram should be taken. It 1,'"^.°/ J*"'” 

for this later x ray to show a beginning arthriUs or 

with calcareous deposit. The early use of physical thera^*',S?' 

or prevent many of these accompanying conditlonaj^’^ relieve 

SvNOvms —So many dlHereot views arc held coo™™i . 

treatment of synovitis foUowfng joint injnry that 
vance his pet method as the besL I betieve the deHee*^,'®**’ 
the degree ot reactfon in ynoviai membrane-ennditi™'f“ 
cannot readily be evaluated— deterndne the pramM^Tnt 
more frequently than the spevlal methods of trealme^T o 
Imve prolonged ImmobiUratJon fn a plaster cast or phui; T ^ 
ever Mcated Neither do I believe that the bamediatoSvl'‘““ ^ 

“'-uve use of 
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such a joint Is always Indicated except in those mild cases of synovitis 
with slight effusion 

The knee joint is the commonest site of synovitis with effusion 
^\Tien a patient with a marked synovial effusion presents himself early 
after the trauma before pw?n and arthritic symptoms ha\T become pro- 
nounced Immediate aspiration of this knee joint followed by immediate 
use Is often mdicated Frequently one aspiration is suffiaent If the 
effusion recurs the patient Is put at rest m bed the knee joint is 
aspirated and hot fomentations are applied combined with gentle 
active movements The early case will often yield to aspiration and 
immediate use of the leg The late case will yield better to aspiration 
followed by no wdght-bearing but gentle active motion combmed with 
continuous beat to the Joint Ihathenny Is an excellent method of 
applying beat to the synodtls case In certain rather prolonged chronic 
cases where the synovitis and effusion seem to subside untfl the patient 
Is allowed to walk on the leg when it again recurs I encase the knee 
in a tight knee jacket made of leather removing It daily for eierdse 
of the Joint and diatberray treatment Usually the patient is allowed 
to remove this after retirmg to bed at night I do not bchevc that the 
rather cxtensi>e operation of synovectomy Is mdicated m such cases 
as practically all of them will yield to the above treatment if the treat 
ment is continued long enough. Old weH-eslabllshed ones of hyper 
trophied synovia and voDous arthritis may require synovectomy be 
fore function can be restored * 

Many other joints besides the knee joint can be the site of a syno- 
vitis. Persistent awtilmg about such a joint with very little pnm and 
negative x ray findings Is often due to an effusion within the synovial 
sheath. ^Mien the swelling is large aspiration is indicated. Heat and 
gentle exercise should follow the aspiration Reaspirations are often 
necessary when the effusion recurs 

SpaATNS — Immobnitadon of a true sprain will usually result m 
a cure Frequently however the atrophy of the muscles about the 
jomt and the stiffness resulting from disuse prolong the disability 
unduly I prefer to treat such an injury by placing the patient on 
cratches to prevent weight bearing aod by starting hydrotherapy In 
the form of alternating hot and cold whirlpool baths or Ice-bags 
alternaUng with hot water bags and the use of diathermy The pa 
tlent is encouraged to move the joint voluntarily many times a day 
I have seen many cases of sprained ankle recover completely within 
two weeks under this treatment In a badly swollen sprained ankle 
diathermy will often reheve the swelling and pain within one week, and 
within another week the patient can discard his crutches Cases with 
badly tom ligaments and undue lateral motion may require repeated 
strapping and a more prolonged course of the above treatment^ 

See »bo to Semiluxa* Cakiuwi la Kjm Toorr Ijrnrmm 

See al»o SmiAi. Jouitv 
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Bunsms Tenosynoviti3 — These conditions, when seen eaHy, 
yield more readily to diathermy and limited use of the part than to 
any other line of treatment The majority of eases, however, arc seen 
late when the patient comes complaining of pain, especially about 
the shoulder joint, and of inability to lift the arm Often th^ state 
that they must have help to put on their coats Such a case if x rayed 
will frequently show calcareous deposits in the bursa or a little tl^k 
ening over its site (Figs. 5a sb) It Is not uncommon to find the point 
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of pain referred to the attachment of the deltoid to thf h., 

in Sse of tenosynovilis of the long bead of the hlceos^^^^^/ 

referred to the befiy of the bKST» or lower The pobt^f ^ 

b<rmv« U over the rite of ^ burw or tendon. ThcK 

be put at rest with the arm fn an abducted or elevated 

should be treated with hot fomentaUon. or with dlath^“™ 

dally Eiendse of the arm and maaaage of the muadea to 
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atrophy arc necessary in the more severe cases Space will not permit 
going into detail concerning the treatment of these conditions but it 
IS most important that one recogmie their existence early and that 
they should be treated as senous pathologic entitles It Is surpnsing 
how persistent and how disabling a bursitis can become The condition 
Is dealt with by Ellis (Vol II) 

Prepatellar bursitis and subtrIceps bursitis over the tip of the olec 
ranon will cause pain swelling and e0usion into the bursa but cal 
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caietm! deposit! sre less prone to form. Aspiration of the bursa with 
boat, either hydrotherapj or diathermy and rest of the part often 
by tight strapping direrty appUed over the bursa wfll usuallv give 
r^et and a rare Bnr^Us in the deep posterior patellar burs^ ^ 
be more persistent and often simnlates or accompanies a synoi^ 
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Buisms Tenosynovitis — These conditions, when seen early, 
yield more readily lo diathermy and limited use of the part than to 
any other line of treatment The majority of cases, however, arc seen 
late when the patient comes complaining of pain, especially about 
the shoulder Joint and of inabiHt> to lift the arm Often they stale 
that they must have help lo put on their coats Such a case, if x rayed 
will frequently show calcareous deposits In the bursa or a little thlcL 
ening over its site (Figs 5a 5b) It Is not uncommon to find the point 
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of nain referred to the attachment of the deltoid to thi. Ki,rrv- 
In ^ of tenosynovitis of the long head of the blc^ ^ 

ref^ to the belly of the blcei^ or lower The poKf 

is over the site of the bursa or tendocL Thr*^ tenderness, 
te^ijrat rest with the arm in an abducted or el(^^ 
iSoSld be treated witt hot fo^tnUons or wth dlathe?^''™ 
dafly Eierdse of the arm and massage of the rnusd^ 
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Opdiattve Sus-OEiY — In Injuries to and about the }otnts {arthritic 
pcriarthrilic) the Indications for both operative and manipulative 
surgery Increase In number In such conditions one of the earliest 
indications is to relie\e the marled swelling as soon as possible other 
wise disastrous results may follow This distention is usually due to 
hemorrhage and exudate tn and about the }omt I have seen hands 
greatly distended from hemorrhage and exudate following severe 
crushing injuries without laceraUons and they have remained m this 
swollen condition until a marled fibrosis and agglutination of all the 
parts occurred with resulting complete and permanent loss of func 
tion. The foot and anVle joints are frequently the site of a similar 
destructhe swelling and so is the elbow Therefore when a markedly 
distended jomt fails to respond within a \*ery few days to applications 
of heat and cold and to rest or when aspiration has failed one should 
incisions sufficiently wide to evacuate the hematoma in and 
about the joint Tf Infection has de\’eloped with formation of pus 
e^’acuatlon of course is Indicated 

Observation of a large number of Joint injuries leads one to recog 
nlxe certain conditions which may be left to nature to repair while 
others if let aJone wHl undoubtedly result In more or less limitation 
of (onction A fracture of the distal end of the ulna or of the stylcrfd 
process may be let alone and even though union occurs with con 
^derable deformity wrist Jomt motion Is not limited but a fracture 
of thre distal end of the radius must be reduced and restored prac 
ticaHy to normal otherwise a marked loss of wrist Jomt function will 
result A fracture of the head of the radius without displacement may 
also be let alone but mo^•emcnla of the elbow joint may be started 
almost at once and increased until by the end of ten days or two 
weeks full elbow function is obtained On the other hand a fracture 
of the head of the radius with dislocation of the proximal or joint 
portion usuallv requires operative treatment 

The use of calipers m the treatment of fractures in and about the 
joints is becoming more and more a recognised operati\e method It 
allows of pasai\e acti\e exercise of the joint while the fracture 
IS healmg and has resulted in a marked rcdoctioo in the length of 
disability by shortening the period of restoraUon of function like- 
wise the percentage of permaaent disability in most cases is reduced. 

Recurrent dislocations also require operative procedure Here the 
capsule must be foreshortened or a definite rent in It must be repaired, 
tttualiy by some form of imbrication 


A badly displaced trochanter maneolua tuberosity .or condvle 
may require open operadon When the deformity Is reduced the frM 
ment can be held in apposition by suturing through the oerioste^ 
through drill hole “ 'vory btel bSe cr ^ogeoouj 

bone peg or a small nail driven throngh the loose i . 

the bone After ttro to four weeU thb^nail ctX 
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CoNTOsiON S^\•ELLINO HoiAToirA. — Cofituilons of and about 
the joints persistent swellbg and hemntomos In or about the joint, 
all tend to heal, no matter what treatment is ghim The patient will 
always cany the extremity In the position that givta the least pain 
In the affected joint. This position Is usually a faulty one from the 
standpoint of subsequent function. Contraction of the capsule and 
adhesions in and about the jt^nt (n condition of fibrosis) usually pro- 
duce a prolonged and often permanent dlsabllUy Therefore all the 
procedures mentioned above under pre\*cntJve and nonoperativc treat 
ment most be utibted In these conditions Traction heat and dm 
thenny, massage and exercise, and obovc all protection of the weak 
group of muscles by proper splintage must here be brought Into 
servk* 


Operative Treatment, — Under this heading 1 msh to mention 
certain general indications and genera] principles for both open opera 
tive and closed or manlpulailvo surgical procedure* In the treatment 
of recent joint trauma and Its late sequelae 


Open Operation ‘-Dtslocathn of CaHtlegt —In the tme mtr* 
articular h}uricj only two or three condition* may arise that require 
open surgical treatment. In the case of a partial or complete ditloea 
non of a jotni cartdage Its removal Is Indicated if the dirabHity shows 
evidence of becoming persistent. Undoubtedly there arc many 
of partial displacement of a menbeus which recerver but a true float 
ing cartilage giving definite sympoms and once diagnosed warrants 
removal This can be done with less IbrcatenlDg consequences to 
future function by a smart lateral or medial indslon or both, over 
the site of the callage, rather than by a radical opening of the Joint 
as in a patella-splitting operation in the case of the knee iolnt 

Joint iSicc -Fragments of cartn^ and bone tom from the margins 
of the joint i^> act « /ord^ bodla within the Joint and may have 
to be removed These often become the Joint mice which Interfert with 
function 

ArikroJi^—f^ third talra-srtcular operaUvc indfcaUon U In the 

few ana of Ininric* to Jolnu where arthrodesf. U fadicaled One may 
be forced to r«ort to arthrodeab to .ubm« a fUfl Joint, thbte“g 
Mowed a tevere injury or Wtoel^ an attemptedartlWlSy * 

Occasionally tuber«1ons tofectirm devetop, fa ^ InJurS W and 
aa arthrjttens may have to be considered as a meanTof uKtSy 

curing this condition mui.muar 

Arthrodesis has been advocated and utOlred by many to „r,=to 
fraduro of the os adds where the fragmenu 
^placed that they will not Jn'W ^ o^ forms of beal^t 
mre has tanght that many of these fractures arc often^s^Lr^^ 
dlSrUng and very pamful A late arthrodesis may be 
jotne^ these permanently disabling os calds fnSures 
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abscess There was also a oI double ankylosis due to a general 
Ued arthritis deformans in vfhich both sides rrere operated on 
Ank’ilotts oj the Elbow Joint — ^Nly cases have lollowed fracture 
with marked displacement of one or both condyles of the humerus 
or fractures of the condyles with displacement of fragments Into the 
Joint, or fracture and dislocation of the head of the radius and frac 
ture of the olecranon process In all these cases repair had been fol 
lowed by cxccssi%e callus In a few cases severe crushing wounds 
about the elbow have accompanied the fracture or dislocation of this 
Joint Small tears in the periosteum m this region will frequently 
result In marked bony prohferation with bridging of the anterior 
surface of the elbow Joint with new bone Occasionally this bony 
proliferation extends Into the muscles giving the typical picture of 
myoslus ossificans (Figs 6a, 6b) As a result it is better to wait 
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until this proliferative process has ceased before resorting to arthiO' 
plasty The operatiem consists of removing the excessive callus and 
the displaced fragments of bone which Interfere with Joint function 
Usually these fragments are a part of or all the condyles or the head 
of the radius As a rule the bead of the iilna. remains intact Two 
indsions a lateral and a medial give the best exposure of the Joint 
For a compfete arthroplasty a posterior Inaslon along the lateral 
margin of the olecranon Is employed Following the rcestabUsbroent of 
rood motion m the elbow a piece of pedided fasaa can be removed 
from the upper arm and swung into the joint or a free fasdal tranS' 
plant from the thi^ may be used In the majority of cases cood results 
'rthout the UM Of a faaoal transplant Imoediate 
traction to keep the surfaces separated and early and continuous 
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Arthroplasty — Arthroplaslv performed on a Joint which Is anky 
io«d as the tcsuU of an old Injury is a rcconslrucllve operation tlal 
Is growing In favor It is considered here under the arthritic perlar 
thritlc conditions because usually losdal transplants or other soil 
tissues play a port In the operation I have obtained the best results 
in arthroplasties on the following Joints in the order Jn which they 
are mentioned 

Ankylosis of the TemporomaxtUary joint— One ease nns the re- 
sult of a blow on the chin one case of a fracture through the neck 
of the mandible, and one case of severe Infection from a peritonsillar 
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A case which I bad some five years ago furnishes one of the best 
examples of this condition 

Case I — R B sufTcred a ikull fractore and was in a comatose condition 
for i6 days he regained consdousness be complained of pain fn 

the neck Foot weeks pass^ before restricted movements of the ri^t arm 
were noticed. I saw the patfcnt la weeks after the aeddent He had 
reco\-ered from the skull fracture but complained of pain in the upper 
cervical regioo and InabQUy completely to abduct or raise his arm Weak 
DOS In the shoulder muscles was the chief complaint Examination showed 
that the head was held slightly to the right side and that a m3d condi 
tioo of wryneck was present The suprasplnatus and deltoid muscles were 
atrophied as compared with their fdlows and the right shoulder was smaller 
and somewhat dropped Esamioatioiis of radiograms of the cervical regfon 
were apjMjently negative These were then snbnutted to Dr Hollis Potter 
who pointed out a slight discrepancy In the relationship of the first and 
second cer.’fcal \‘enebnie The alias gave the impression of lying slightly 
forward in the lateral >iew 

Wth this slight fubluiatlon of the first ctrvkal vertebra as a possible 
cipianabon of the patient’s comUtkm be was sent to the hospital and 
liactlcm was applied to his bead This rtbeved the pain which however 
recurred u soon as tractloo was discontinued The patient was then as 
esthelUed and, with my hands placed on either side of his bead, traction 
WES made and the wryneck over co m e by straighteniDg the bead then with 
traction maintained the head was gently but fordbly bent forward (a 
mowtoent which was impossible for the patient to perform) Almcst rimul 
taneoosly with the beginning of this forward flexion of the head there 
was a definite snap tn the neck which could both be felt by the operator 
and heard by sevrral who srere observing the procedure. Immediately 
resistaiLce to movements of the head in all directions ceased. 

When the patient awoke from hb gas anesthesia he could move h» 
head although tbae was some pain The next day he stated that the pwtn 
In his neck had ceased He left the hospital two days later free of wry 
neck and pain and with normal bead movements Wthln two weeks he was 
using his right shoulder muscles normally The atrophy disappeared within 
two moDlht. 


Careful study of many of these obscure joint conditions will reveal 
slight subluxations especially in finger joints or slight adhesions 
withm the Joint especially m the shoulder or knee joints or a local 
lied area of tenseness and swefilng In a muscle over the joint. Often 
the condition results from a contusion or a hematoma, with fibrous 
organiiation These are the conditions which yield to manipulative 
surgery and in which manipulation Is definitely Indicated. Seldom, if 
ever should an anesthetic be given in these cases. It is better to repeat 
manfpulatlons several times than to run the risk of increasinff the iolnt 


Forced manlpulaUon of definitely antylosed Joint! either from 
fibto^ or bony cai^ under gw nnestiesla is ntner indicated Snch 
manipulation nstiafiy result! In dopUcaUng the original trauma, n 
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physical therapy arc os Important os the operation in the rceslabllih' 
ment of joint function SomelinHS a small amount of lateral move- 
ment in the reformed joint follows, but the muscles of the arm and 
about the elbow soon learn to control this 
Shoulder Joint — Arthroplasty of the shoulder Joint is successful 
provided the foreshortening of the cansule ligaments and muscles 
con be overcome Great effort should be expended In attempting to 
abduct and elevate the arm before resorting to this operation In 
many cases good function win thus be re&tabllshcd obvfatiag the 
need of operation I have removed the cxccsslv'c callus, a portion of 
the head, and the badly displaced fragments In several coses and 
have followed the operation by traction and physical therapy, with 
some excellent results In functional restomtJon In this Joint Com- 
plete arthroplasty Is seldom indicated 
Knte Joint — Arthroplasty of the knee joint Is indicated In selected 
cases. In severe fractures Into this joint, with bony ankylosis which 
has obliterated all signs of the Joint surfaces and with the leg in 
fairly good position it Is never indicated Stability of the knee joint 
is the first consideration, and the risk of giv-ing a flail joint In such 
cases must be borne la ndnrL In cases of bad displacement such as 
a marked flexion of the lower leg with a stiff knee Joint, espedally In 
younger Individuals the operatloo may be performed 
Btp Joint —Arthroplasty of the hip Joint Is occasionally Indicated, 
and here again In selected cases It U successful The rcconstructK’c 
operauon of Albee gives promise of success The effort to remold the 
acetabulum and the head of the femur followed by early physical 
therapy has been partially successful In two of my cases 


MANipai^TiVE StmcEKY — This is a term employed by Dr A. G 
Tnimbun Fisher of England as the dUe of a small book which deals 
with obscure joint and skeletal conditions so frequently overlooked 
or considered as Inconsequential by many surgeons It Is a book 
which should be In every doctor s library 

Bone setters, osteopaths and slmflar culUsls have been successful 
where the more learned ni» of our profession have failed because 
they have learned the v^ue ol certain manipuladvc procedures. 
Trahwd physicians have this adv^tage over these others, namely, 
that they know when not to i^pulate because of the dire results 
which may follow such a method 

Subluxatlons or mcomplete defecations of certain joints are far 
niore common than is ^nerafly rea^ Of^ these partial disloca 
Uons are so sllght^that th^ ore unobserved by a studrif the roent 
genogmra Niwcrtheless Aey oiuserMre or condnuous pain or 
^n on certain movemcn^ slight spelling and restricted mow^t 
^tbe lomt. When occurring In a vertebral joint, the pain 
rtferred^ong the course of a nerve and ei^ atrophy and ^ 
muscles supplied by a nerve may be observed. 
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StcmoclavlciUar Joint 

tween tlie teeth 8e\eral times a day The size o! this corh should be 
enlarged at least every other day in order to increase the range of 
motion 

Heat, usually in the form of large hot fomentations followed by 
gentle massage daily increased in force should precede these efforts 
of prying the teeth apart and Inserting the cork. 

Restoratiok op Fukction — ^When a partial ankylosis has de 
veloped especially due to fibrosis of the soft tissues heat massage 
and regular mouth e«rcises should be instituted several times a day 
Here again the cork can be used to maintain every gain In motion. 
The chewing of wax or two or three sticks of chewing gum offers ex 
cellent means of exercfsiog these joints 

Ankylosis is usually divided Into an extra articular fibrous type and 
a bony Intra articular type The technic of operation was bwt de- 
scribed by Murphy and his articles on the subject should be studied 
before attempting the procedure In brief it consists of exposure of 
the joint removal of the neck, or sometimes of the bead and neck of 
the mandible swinging a pie^de flap of fascia from the temporal 
region and placing it brtween the joint and the end of the resected 
mandible and closure and immediate traction by means of a cork 
or gag placed between the teeth of the affected side There art many 
cases of ankylosis of the jaw cm which this operation can be per 
formed successfully 

Heat, massage and exercise as described above must start early 
following this operation and must be persisted in untfl the greatest 
posdble function is restored 


Stkrnoclavicuijui Jotkt 

Treatment. — hlATNTENANCx or Redoctiou — Partial or complete 
dislocations of thU jomt although rare are the commonest form of 
injury occurring here Reduction of the dislocation is usually easy 
but maintenance of this reduction is often extremely difficult Force- 
fully pushing the shoulder of the affected side backward and upward 
at the same time pushing inward on the head of the clavicle reduces 
this dislocation A pad of fell placed over the joint and held in 
position by tight strapping with moleskm adhesive while the shoulder 
of the affected side B held forward and erect by strapping will keep 
this Joint in position Some have advocated holding the arm raised 
nntn ft is In contact with the cheek, with the forearm flexed over the 
head as a means of keeping the reduction in place The arm must be 
maintained in this position for approrimately two weeks When this 
method is used massage of the shoulder joint and elbow joint and 
** instltutei to prevent Iom of function dur 

Ing this period- 
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followed by lacerations and hemorrhage In and about the Joint, and 
on healing leaves even a more marked aftermath than previously ex 
Isted These ore the cases that require prolonged and painstaking 
physical therapy to restore function 

Perhaps occasionally there may be a case of short duration In which 
the beginning ankylosis Is definitely fibrous and In which the patient 
will not allow manipulation where one Is Justified In giving an anes 
thetlc and attempting genUe, gradual but forceful manipulation. 
Good results have followed such a procedure, but one must be adept 
m selecting these rare cases or he wfU damage many Joints in trying 
to Improve a few 

When In doubt, use the slower, surer methods offered by physical 
therapy 


SPECIAL JOINTS 

Since plpr^ t^py [wo^ures In acute Joint injuries have 
been considered at length by Moorhead and Herring (Vol II) the 
discussion here wfil be Hnuted to those measures necessary to prevrsnt 
def onmty or to overcome emua of dystunclhn foUowing Joint Injuries. 


Tsitpoaoiiaiaujiay Joint 

Joint functlcm m a t^romaxfllaty Joint are threatened in the 

presence of certain fnfectlona in or near this inlnf fn 
severe injuries to the soft tissues about the Joinl and hi 
tures involving a portion of the Joint ^ 

Infections. — Locallied Infections usually resulrinn u. i 
mation for example. In the wisdom tooth ^th 
or extensive peritonsillar abscess may Involve this 
cause such severe scar fonnatioo periarticuiaily as 
losls. Occasionally a generallied Infection for examnf. ■ i 
infection may attack this JomL resulting in ankviMis 
involved in a generalned arthritis deformans. ^ ohcu 

Trauma. — Severe blows or falls on the tip of the ehi., 
m a marked traumatic arthniis in one or both 
joints, fofiowed by bony proliferation with ankylosls.'^™^^*?^ 
tures of the coronold or condyloid processes with snch 
placement that ankylosis of the healed fracture win reanlt^^ 
iincommon. h are not 

Treatment.— PaaviiNTioN or Arncvzosis—in any of th* 
condlUons the surgeon s first efforts must be directed towarH^i,®*^ 
Tendon of thfs deformity Movemenla of the mouth are ni.T' 

Dally the teeth should be pried apart and a smaH cork huSS*bt 
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In treating this dislocabon one should bear m mind the danger of 
loss of functjon by the prolonged immobilization so necessary to secur 
ing a healing m this joint Even with prolonged immobilization the 
results are often disappointing the dislocation recumng all too fre- 
quently 

Use or Splint — In on incomplete dislocation a peach board tn 
angular splint giving approximately a 45 abduction of the arm is 
placed In the carefully padded axilla. Pressure is made downward upon 
the dislocated clavicle and at the same lime upward and backward 
pressure is made upon the shoulder until the reduction Is complete A 
felt pad is then placed oNcr the acromiocla\'icular Joints and a firm 
strap of moleskin adhesive is placed around the shoulder over the pad 
and through the triangular peach board splint, bindmg the angle of 
this splint tightly into the axilla- The triangular splint is held fWjy 
to the side of the body by moleskin strapping and the arm is likewise 
strapped to the other leg of the triangle The elbow Is left free for 
movement After two we^ the strappings are removed and with the 
shoulder held In an elevated and backward position massage is given 
to the arm and shoulder girdle The splint is then reapplied The 
patient Is asked to report every third day for this massage treatment 
After four weeks very slight lasslve and active motion can be started 
m the shoulder joint The elbow is left free from the splint and is exer 
dsed daily by the patient After six to eight weeks the spUnt can be 
left off and heat massage and exerdsc applied to the shoulder girdle 
with a view of getting complete abduction and elevation of the am. 


Operation — In the case of complete dislocation especially m 
working men it is far belter to operate immediately upon this dis 
located joint than to attempt the prolonged immoHUjatlon necessary 
to secure a questionable result 

ilany operative procedures have been advocated for this 
don The best method consists of driUing holes between the acromion 
and clavicle suturing these two directly together combined with a 
ligamentoplastv closing the ligaments firmfy across the Joint Fol 
lowing operative procedure ImmobOlzation upon a triangular peach- 
board or a wire ^lint or the use of a regular airplane splint is far 
better than a Velpeau or Sayre dressing ’Ulthm two weeks following 
the operation the massage and eierdse advocated above should be 
instituted UsuaDy six weeks of immobilization are sufficient in 
operative cases. 

Shoulder Joint Injuries 


In an ca5« vetarr-rf to me b«MUK of atlif or palnfnl jointa followfjw 
miury tie shonWer jomt is by far the most commonly affected eicm* 
ing ^ and aggrsvnUng conditions deyelopfng abouttte 

lumbar and sacro-niac regions In tnldng the history of lbe« coses ^ 
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Acromioclavicular Joint 


Operative Procedure.— In old dislocations or In dislocations that 
cannot be overcome by closed treatment opcmtlvc procedure Is indi 
caled. The Joint is opened by a semilunar Incision with its base 
upward The dislocated head of the clavicle is reduced, followed by 
the suturing of the tom antenor ligament from the sternal side over 
to the ligament and periosteum attached to the clavicle In one case I 
used a piece of fosda lata transplant to reenforce this Joint capsule 
and in another case I was satisGcd with the above operation without 
the transplant The latter case was successful while the former re- 
developed a partial dislocation 

ImioBiuxATioM AND hlASSAOE. — ImmoblUiatJon of the shoulder 
and arm, cither in the closed or operative method lasts from four to 
six weeks After the first week of this imroobillzatioD, the arm should 
be carefully abducted and elevated to or just above, a right an^e ot 
least every other day and the entire arm and shoulder girdle should 
receive massage In order to prevent contraction of muscles and Uga 
roents and fibrosis all of wWch If allowed to form will prolong the 
disabfllty 


Heat — Physical therapy In this joint Is indicated more often in 
acute arthntic conditions especially a nemerian infection Heat in 
the form of an infra red baker or diathenny win give the greatest 
relief of pain. 

AcROsnocLAVicoLAR JomT 

Dlriocations and Fracturea.— Intra-artlcubr injuries in this Joint 
are rare Periarticular injuries ccmslst of dislocations, partial or com- 
plete and of fractures Into the Joint 

The usu^ dislocation In this jdnt b a separation between the acro- 
mion and clavide of Uum one centimeter and with the clavicle 
elevated considerably above its normal position — the supra-acromial 
or upward dlslocaUm In addition, ibere are the subacronual disloca 
tion (downward and behind the acro^on) and the subconicoid dis- 
location (downward and In iroot of the coracoid process) but these 
are rare. 


Treatment— D ances or Lom or Function —T he chief point to 
remember fa ftaoturm or dulocaUom wltUn thi. Jofat 1, the tmdency 
to develop lo« of aWnction^ pomr and elevation in the 

ajnt This la lia ahoulder mth the 

^ held in the adducted ^Uon or fiirt acroaa the cheat by a Vel 
peau bandage, Hmrever, ^ liM^ machhig power may be duo to an 
i^mplete reduction offata ^l^Uon or to ^ 

Joint In the normal mow^ta of ^ lotot, when the arm teaches m 
ingle of AS” f ^ ac^on forwarf^m 

b7the postenot Bbers of the deltoid murde 
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In treating this dislocation one should bear in mind the danger of 
loss of function by the prolonged immobilixation so necessary to secur 
Ing a healing in this joint Even with prolonged iramobillxation the 
results are often disappointing the dislocation recurring aB loo fre- 
quently 

Use of Splint — In an incomplete dislocation a peach-board tri 
angular splint giving approximately a 45 abduction of the arm Is 
placed m the carefully padded axilla. Pressure is made downward upon 
the dislocated clavicle and at the same time upward and backward 
pressure is made upon the shoulder until the reduction Is complete A 
felt pad IS then placed over the acromioclavicular joint and a firm 
strap of moleskin adhesive is placed around the shoulder over the pad 
and through the triangular peach-board splint binding the angle of 
tills splmt tightly into the The triangular splint is held firmly 

to the aide of the body by moleskin strapping and the arm is likewise 
strapped to the other leg of the triangle elbow is left free for 
movement After two weeks the strappmgs are removed and with the 
shoulder held in an elevated and backward position, massage is given 
to the arm and shoulder girdle The splint is ihra reapplied The 
patient Is asked to report every third day for this massage treatment 
After four weeks very slight passive and active motion can be started 
m the shoulder loint The elbow Is left free from the splint and ta exer 
dsed daily by the patfeot After six to eight weeks the splint can be 
left o5 and beat massage and exercise applied to the shoulder girdle 
with a view of getting complete abduction and elevation of the arm. 


Operation — In the case of complete dislocation eapeaally m 
workmg men it fa far better to operate immediately upon this dis- 
located joint than to attempt the prolonged immobDixatlon necessary 
to secure a questionable result 

Many operative procedures have been advocated for this disloca 
Uon Tlie best method consists of drilling holes between the aoomion 
and clavicle suturing these two directly together combined with a 
iigamentoplasty closing the ligaments firmly across the Joint Fol 
lowing operative procedure immobilUation upon a triangular peach 
board or a wire splint or the use of a regular airplane splint fa far 
better than a Velpeau or Sayre dressing Within two weeks following 
the operation the massage and exercise advocated above should be 
instituted Usually six week* of immobilization are sufficient m 
operative cases 

Shoulder Joint Injuries 


In all Qua reftrrrf to me because of stiff or painful joints foIloTras 
mjury the shoulder Joint is by far the most commonly affected eiceirt 
mg ttose numerous and aggravating conditions developing about tta- 
lumbar and sacro-iliac regions In tatmg the history of thei cases ^ 
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In studying the early treatment Instituted after Injury, one is Impressed 
with the fact that In the majority the stiffness is due to misguided treat 
menL No injury of the upper extremity except perhaps in chlldreii, 
should be treat^ with the arm held adducted to the side of the body 
for any considerablo length of time. I have already mentioned the rea 
sons for this, viz , the contraction of the strong group of muscles which 
are the adductors and the overstretching and atrophy of the weak group 
of muscles, viz the abductors, Involved In the shoulder joint move- 
ment 

Direct Causes of I^osa of Function — Intra articular Tbaujia, — 
TrmitMiic arthritis — This Is the most common direct injury within 
this joint. It can result from falling upon the extended hand, In which 
the head of the humerus is forcibly jammed against the glenoid fossa. 
Early x rays are usually negaUve X rays taken from three to six 



TOks later will show the arlhriUc changes mujillv 
within the Joint Occasionally this Injury U foUmwJ t 

within the Joint which gradually llmittZe functwT^^^ adhesioM 
upon nwvtnienL Thu condiUon U frennmUy 

Forfnnaldy the trooUnont S both Sw I. n 

the same However failure to recognb* the posalbShr 
forming witHn the Joint baa accounted for to 

covery In one most Important case ^ secure re- 

TounictJLOtJs AETnamB —Tuberculous arthritis u 
mon rrithlD the s^Mk Joint It ^ follow a definite hUton^Tto 
jury although Injury Is not the chief cause of this condlu^ ^ 
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Sdppuiutive ARTTUims — Primary suppurative arthritis of the 
shoulder Joint is comparatively rare Suppurative arthritis does occur 
and It is usually an extension of the purulent process from Infected 
axillary glands or as m one of my cases from a severe hand Infec 
tion with DO sign of suppuration withm the axilla, but with a definite 
shoulder joint suppuration In two recent cases metastatic abscesses 
formed In the shoulder joints in gcnemlued septicemia (Fig. 7 ) 

Sabcoua —Sarcoma especially chondrosarcoma may develop pn 
mad ly within the shoulder joint. In two of my casa it followed a his- 
tory of definite trauma and in one of these it seemed definitely re- 
lated to the trauma (Fig 8 ) 


Fb S — Cut of Mrojent of the ihoiifdcr Patient fare histoty of betof atnick oe thi 
ibotUdcT ten day* prio to piwenliag hlmaelf for tmtineot. The tmnor tu far aii- 
nneed and ondoabtedly f loogcer duimtkn than ten dajL 


AsncniAi Pemasticulm Tiaumas — The arUcukr-periartiailar 
tnuirau irhich can result m loss of function m Ute shoulder joint are 
Fractures of the anatomic or snrglail neck of the humerus fracture 
dislocations of the head of the humerus, fractures of the scaoula 
eitendlng Into the glenoid fossa and dlalocaUons of the head of^ 
humerus with tearing of the capsule 
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BuRstna TENOSVKOViTia — BurBitb of the subdeltoid bursa, when 
this communicates with the joint nnd tenosynovitis of the long bead 
of the biceps which commurdcates with the Joint, are a far more fre- 
quent cause of shoulder joint disabilities than ore usually recognized 
(see Fig 5 ) 

Spraiks — Sprains of the shoulder joint arc not commonly diag 
nosed, but are undoubtedly quite freauent A sprain with a partial 
tearing of the ligaments and capsule about this joint is so frequently 
accompanied by a dislocation or by a bursitis or a tenosynovitis that 
these latter conditions are usually diagnosed However, sprains are 
not at all uncommon For example, a man may attempt to jump on 
a fast moving street car with the result that his arm Is forcefully 
Jerked forward I have seen such an oeddent result in a pure sprain 
of the shoulder joint likewise, I have seen such an accident result 
m a tearing of the roots of the brachial plexus, in another case, In 
an antenor dislocation of the shoulder 


Indirect Causea of Loss of FunetJon--— The Indirect arthritic 
penarthritic Injuries which cause loss of shoulder joint function arc 


Pain — limitation of motion In this joint due to pain, often results 
m loss of function This may follow a sprain severe axillary infection 
and similar causes the pain causing the patient to bold the arm in a 
fixed adducted position until the soft tissues about the shoulder joint 
have become contracted "and results In an adhesive periarthritis and 
even arthritis Not infrequently following rather minor injuries In and 
about the shoulder joint and the upper extremity the patient Is 
allowed to carry his arm m the position of greatest comfort, that Is 
in the adduction position or adducted and held in a shng. There is 
DO evidence of shoulder joint involvement, and usually none Is pres 
ent yet the physician Is surprised after a few weeks to find the 
typical loss of abduction and elevation function which be so well 
knows bow to avoid in the more severe Injuries Involving the shoul 
der or upper extremity 


Fractures— Fractures in the shaft of the humerus or m some 
bone of the upper cxtreirnty necessitating prolonged fixation may 
result in loss of function due to long immoblUiation of the shoulder 


joint 

I have already referred to dangers of applying large hot fomen- 
tadoM to the OPPCT otrem^or a hand InfccHon with the arm 
adducted at the aide of the 1^ lAewiM I have referred to the 
danger of btodfng the arm to the aide of the body In breast amputa 


tions. 



Treatment 
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Brachial Plexus Injuries — BracMal pleiua Injuries usually 
result in complete loss of shoulder joint function with a loose flail 
shoulder joint due to atrophy of the muscles and soft tissues protect 
mg this joint 

Infections — Infections anywhere In the upper extremity or the 
axilla or a subpectoral abscess may extend into and involve the 
shoulder jomU 

ARTHEmc Periarthritic Ankylosis — Complete bony ankylosis 
of the shoulder joint is rare ciccpt in cases of tuberculosis of this 
joint Occasionally there is bony fusion between the scapula and the 
head of the humerus and the acromloclavdcular jomt which may 
demand an arthroplasty otherwise arthroplasty m the shoulder joint 
a eiceedlngly rare 

Fracture, of Tuberositv of Huuerus — Fracture of the greater 
tuberosity of the humerus with displacement upward of the tuberosity 
and union m this maJposltioD may result In a partial limitation of 
motion due to mechanical impmgement of the tuberosity under the 
acromion 


Stiff Joint — Stiff Joint due to involvement of the soft tissues 
usually follows contraOion of the capsule contraction of the hga 
ments or contraction of the strong adductor group of muscles as 
already referred to m my dassIficatioD of joint injunes 


Scars — T his stiffness may be caused by accidental or operative 
scars about the joint by the fibrous adhesions witlun the joint follow 
mg mfection or a traumatic arthritis or by mfection within the 
bursa with adhesions between the bursa and the synovia and adhe- 
sions between the synovia and the joint capsule and finally a 
general fibrosis about the joint may be the cause of the soft Uasue 
ankylosis 


Treatment. — IxaiOBTLitATioN — UTienever feasible (and in the 
majority of cases it Is) all injuries of the upper extremity requir 
mg unmobiliaatlon esp^ally m adults should be treated with the 
arm held m more than a 45 abduction position The longer the 
immobQiiation the greater the degree of abduction and in cases of 
prolonged immobflkation both right angle abduction and external 
rotaUon of the forearm are indicated This pnnaple of sphntmg the 
upper extremity to avoid soft tissue ankylosis of the shoulder jomt 
is so thoroughly understood by the majority of the profession that it 
seems needless to emphasiic this point so greatly However there are 
a great many phyaictos atSD ^ded to the Velpeau and similar ban 
dagea In fracturea of the clavicle acromioclavicular dislocationa shoul 
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der joint dislocations, sprains of the shoulder Joint and similar Injuries 
(Fig 9) These phyiddans will secure far better and quicker results 
with fewer cases of permanent disability If they will adopt this well- 
proved method of splintage in the abduction poslllon (hig. 10) 
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Tkonuu Arm Splini — A Thomas arm splint -mth traction affords 
another eicellent means of preventing loss of function in injuries of 
the shoulder joint and humerus By means of the Thomas arm splint 
right angle or greater abduction can easily be obtained By the use of 
pulleys the patient can change the position of the arm frequently 
Traction by means of adhesive or moleskin adhesive strips applied to 
the upper arm and attached by means of n guide either to the lower 
end of the Thomas splint or to weights which run through a pulley 
inserted to the end of the spbnt is the commonest form of traction 
used The mistake is frequentlv made of applying these traction stnps 
across the elbow and down to the foreann- T^e ImmoblUred elbow very 
early develops stiffness and more physical therapy treatment Is often 



Fia. — Fncttm f ftiTskal nrek I Uie Irameni* upended b a Tbomu arm tpSnt 
with Um am b the bdodio potttiop The adhutvt strips for are app&d to 

tlu upper ann, leaTbf the dbow fiee for cxerdse. 


required to restore function In the elbow than m the injured shoulder 
joint Therefore these traction strips should be attached only to the 
upper arm leaving the elbow free for exercise (Fig ii) Skeletal trac 
tlon by means of cither a caliper or a wire passed through the lower 
end of the humerus offers one of the best means of traction especially 
in fractures Jones splints end other forms of traction splints may 
be utilixed espedally for ambulatory treatment ^ 

, iTBCtura in tu> region a plaater cast is 

Indicated The best plaster cast to use Is the airplane type (see Fig 
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The tracture Is reduced oud held in position by an 
^ or Q woolen bathing suit or even sheet ^dding ^ Pjf^, 
the body of the patient and around the injured arm, which is held ^ 
ncht-angie abducUon Two or three layers of plaster arc now appUed 
around the arm shoulder and body dovni to the waist A t^ngular 
brace, usually made of steel or wire, Is now placed next to the p^er 
with one leg of the triangle against the plaster at the side of the ^y, 
one leg on the under surface of the arm down to the el^, and the 
lone leg of the triangle extending from the elbow to lower end 
of Sie strip along the body This acts as a brace to hold the ann sta 
biliMd In the abduction position Plaster Is now placed around the 
steel triangle and the arm shoulder and body until a firm 
aouUed With only a few exceptions, the roof of this enst—that to 
the portion on the upper half of the arm and shoulder — should be 
removed within two weeks This leaves at least half the arm ct 
posed for heat and massage. In certain cases the arm is externa^ 
and in this event the forearm must be protected by an addi 
tional platfornL As a rule, the forearm is not encased in the plaster 
thus the elbow Is left free for exercise. After four weeks the arm can 
be elevated from this plaster gutter or spUut suBjdently to allow 

of the under surface and assbted active cxerdse of the shoulder 
Joint In the majonty of fractures within six weeks almost complete 
elevation of the arm Is obtained. In from six to eight weeks this plaster 
cast or sphnt is completely removed- At first the patient will not ad 
duct his arm completely to the side of his body but gravity alone soon 
overcomes this difficulty 


Physical Tbirapy — ^Heat, massage and early active exercise (not 
only of the shoulder Joint but of every joint in the upper extremity 
Indudlng the scapula) and early contraction and relaxation exerdses 
of the muscles followed shortly by assisted active and later by active 
arc vitally important in the prevention of loss of function 
in all In/unes where splintage or a plaster cast Is indicated. 


HZCENT PI3LOCATION8 OF SHOULDER JOINT 

tSTiatcver method to adopted, daily attention must be given to 
Kilnt moveinent, muscle exercise* and the proper position of the ex 
tremity to prevent stifiness. For example I no longer bind the arm 
* 0 ^ side of the body m shoulder joint dislocations U fixation seems 
1 place the arm at rest cn a Crane-Savanay airplane splint, 
nr make a ri^t angle triangle out of light boards held at their angles 
w ndhedve plaster pad this ^ and i^ly it to the side of the body 
W under the arm, thus Immoblll^ latter at a ngfat an^e. I see 
the oatlent every day for two weeks ^vdng the shoulder joint massage 
^Wetoe and gradually elevating the arm completely above the 
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bead Such a case can usually be discharged as cured at the end of 
three weeks 

Wasting of the muscles about the joint frequently follows shoulder 
dislocation Massage and active use of the Lmb are the greatest pre 
ventives This wasting of muscles makes dislocation prone to recur 
several weeks later Immediate recurrence by activT use is rare 


SPRAIKS 


A sprain of the shoulder joint of sufBdent severity to cause pain 
on movement and swclhng about the shoulder girdle is of suffiaent 
Importance to demand careful treatment any physician Rest m 
bed with the arm held at the nght-angle aLductioo positwn by pul 
leys or a sandbag and with large hot fomentations about the shoulder 
girdle with daily massage and U^t assisted exerases increasing the 
range of the movement of the shoulder joint dally will result in re 
covery from this condition within two weeks in the majonty of cases 
Instead of the hot fomentations an infm red baker may supply the 
beat to this Joint or If available diathermy will be the best means 
of supplying heat and relieving the pain not only m sprained shoul 
ders but in other sprained jobts 

As a rule the majority of patients temporlre with this condition 
thinking at first that it is not serious Such a patient carries his arm 
close to his bod> complaining of pain whenever be tries to elevate 
the arm suffiaendy to put on hJs coat and does not consult a physidan 
until two or three weeks have elapsed from the Urne of injury These 
patients require more prolonged treatment to overcome the disabhng 
condition than do those who are treated early The acute symptoms 
have subsided and it Is almost Impossible to have such a piabent go 
to bed although treatment can be carried out far more easily when 


the patient is at rest Ambulatory treatment is usually necessary 
Some form of airplane splint or a woven-wire triangle splint or a 
peach-board triangular splint placed along the side of the body and 
in the axilla m order to bold the arm m the abduedon position is 
necessary The amount of abduction should be increased every few 
days until the arm Is not only abducted but elevated to more than a 
right angle These patients should report to the physical therapy 
laborator> for treatment Here beat In the form of infra red lamps 
diathermy or hot fomentations should be given to the shoulder for 
at least 30 ram followed by 30 min of massage by 30 min of as- 
sisted active eierdses and later by active exercises If the weather 
is cold the arm and shoulder should be wrapped in flannel until 
^ patient reaches home when heat In the form of a hot water 
bottle an dectnc pad or an Infra red light should be applied bv the 
^I^several times a day combined with light but 
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TlAtniATlC ASTireiTTS 

Traumatic arthrilU of the shoulder Joint Is best treated by rest In 
bed with the arm held In an abduction position with traction apphed 
to separate the Joint surlaces combined with heat massage, assisted 
active exercises and later, active exetdies. This treatment must be 
persisted In until all pain on movements has disappeared and until 
complete shoulder Joint function has been restored Failure In tHs 
condition as well as In marry other of the leas serious conditions about 
the shoulder Joint Is due to loss of Interest by the physician and lack 
of persistence m the physical therapy treatment until the condition 
Is completely cured 


BURSms AND TEN0S\T40VrnB 

Bursitis and tenosynovitis about the shoulder Joint are both treated 
as outlined for the treatment of q)rains> Here again the earlier the 
Ixeatmrait Is instituted for the Injury to the bursa or the long bead of 
the biceps the more rapid wlD be the recovery The majority of these 
patients are seen late They are comfortable as long as ti» ann Is heid 
Idle In the adduction position at the aide of the body It Is only wben 
the patient attempts to abduct It more than 30® or when he mahes c« 
tain movements such as putting on a coat, that pain and discooifort 
develop The time of treatment with recovery is double the length 
of time elapsing since the fajory Proper splintage m the abduction 
petition to protect the weak group of muscles with beat massage and 
graduated exercises Is the treatment indkaied 


fractukk-diblocatidns 

Fracture-dislocations of the bead of the humerus are extremely 
difficult probleiM Opra operation Is often necessarv and consists of 
hrst leplaong the dislocated head and then brlnguig the shaft Into 
proper aUgnmenti To do this ihe shaft of the humerus must be 
brought to or a^e a rii^f-angte abduction position for the frac 
tured surface of the bead practically always points outward and 
subtly up^ The arm be held In this abducted position 

by an airplane ^ter ca^wWch Is changed within two weeks into 
an airplane plaster splint ^ ronoving the roof from the cast, 

I have seen one ^ of a fra^ throng the surgical neck of 
the the shaft brought Into 

app^tlon with the pointed outward and upward the 

fractured portly u^ted by ^ngarro gut, the wound dosed and 
then the arm placM In a cast fa an addactlon position at the side of 
the body This ^tion of pulled the sWt 

ward and at a right “jle Unl^ occurred fa this posl 

tion nnd as a result the patient bad a marked limitation of mo^ 
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He could abduct hii arm only about 25® and then the callus -mnild 
Impinge under the aaomion process and prevent elevation of the 
arm The man was allowed an 85 per cent loss of the arm by the 
Industrial Commission The case was referred for reconstructive opera 
tlon The eicesslve callus was chiseled away the point of right 
angle union between the head and shaft was chiseled through and 



Fkl 1 — A bictun of Kurkil seek of Uk hatneno tiertod. f Qoidnx opottkio 
with the am ddnetrd to the ude of the body Union occamd with the abaft at right 
acglea to the beod f the humetm, rrnihhiK to an 85 per cent lo« f fooctloii. B fmn 
caae foUowtng opoatlon, with the aim bioo^ Into ■HgnmfTrt ■with tha of the 
hnr uma . C tame ci'e three mostha later ibowlng compete optnw D cm showing 

amount f foocrioa tfr moathi after Uh operation Two >eari later Lhen wai prac 
tlcally oHBplet fcmctloa 


then the shaft tvaa brought Into an eitreme abduction-elevated posi 
Uon In order to align and approxtoiate It to the fractured surface of 
the head Union resulted and the paUent s dIsahilJty was reduced to 
3S per cent by the Industrial Commission, The paUent now has gc 
per cent of function in his shoulder Joint (Fig is) Failure to observe 
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this pnodplc of abduction and external rotation position in treat 
ing fractures in and about the shoulder joint mal^ reconstructive 
sui^fery frequently necessary 


CONTSACTIOK OF CAPStJl.E 

Contraction of the capsule with firm fibrous adhesions in and about 
the joint sometimes warrants operative procedure The shoulder joint 
is the best example of this condition The capsule can be well ex 
posed by an Incision along the anterior border of the deltoid musde 
and should then be incised in a vertical line and traction on the arm 
with retractors holding the margins of the capsule apart, will reveal 
the adhesions in the joint These can be thoroughly removed The 
wound in the ^psule should not be sutured as after the fascia and 
skin are sutured traction on the arm lends to elongate the capsule 
In other words the vcrucal incision to the capsule is pulled somewhat 
into a longitudinal indalon The traction on the arm also separates 
the joint surfaces tending to prevent reformation of the adhesions. 
Again one must remember to hold such an arm in the abducted and 
sonwwhat elevated position and to start early beat, massage and 
active moUoDu 

EteCKRENX DISLOCATIONB 


Recurrent dislocations of the shoulder joint require operative pro- 
cedure Fortunately as a rule these occur to younger individuals 
These cases offer possibly the one exception to the abduction Im- 
roobaiiation treatment After one of the several methods is emplo^ 
for the repair of recurrent dWocaUon the arm should be immobl 
Uzed In an adducted or semiadducted position. Not more than ao of 
adduction of the arm should be allowed for a period of two or three 
months. To safeguard this I have the patient wear a strap around 
his waist and anoth^ strap around his arm just above the elbow 
In each of these strap belts is placed a rmg one in the mldaxillnry 
line the other on toner side of the arm. A short strap approd 
mately inches long with a snap on either end b snapped into 
both rings thus Umlttog the range of motion to the desired distance 
The strap is insert^ thrm^ smaH holes cut to the sleeve and coat 
Massage and exercise are likewise indicated to these cases. 


AaTnaCfPi^ASTY — Arthroplasty of the riwfulder jetoit, as stated 
above is rarely todicated However I l^ve opened the shoulder 


as Btatea 

above IS rareiy op^ied the shoulder joint 

on several occasiora for the purpose of rpioving excessive callus a 
portion of the bead of the whlj^ was badly displaced and 

other fractured fragmwts in the neigh^hood of thU Joint The 
oocraUon is foBowed by traction and i%»ical therapy with Mf*i 
J^^esults to funcOonal restoration to the majority of^Lae 
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Abtheodesis — Arthrodesis of the shoulder joint Is occasionally 
indicated in brocHal plexus paralysis and other conditions resulting 
In a flan joint Physical therapy In these cases is indicated to re 
establish function in the muscles of the arm and forearm and In the 
elbow and wrist joint Occasionally arthrodesis of this joints accom 
parued with shortening of the fiexor tendons of the forearm or trans- 
plantation of the ongm of the flexor muscles higher on the humerus 
and with arthrodesis oi the wrist joint to ovcrtome persistent wnst 
drop, is indicated after brachial plexus trauma. Ph>'sical therapy 
cspeoally musde-tralning exercises and joint reeducation Is indical^ 
in these multiple operations 

Position of Function — anlcylosis of this Jomt is ineNatable 
the best position to gi\-e the greatest amount of function will 
be one of 30 of abduction and slight outward rotation of the arm. 
In this position the patient with a normal elbow can feed himself 
comb his hair tie his tie, etc. Every efl’ort must be made to keep the 
scapula free and movable This can be accomplished bv daflv mas- 
sage and exercise of the scapula. Scapula mmeroent will add greatly 
to the amount of function in the anV^losed shoulder joint 

Elboo. Joint 

Loss of function in the elbow joint following mjury u very com 
mon Next to the back and shoulder jomts the elbow deformities are 
referred for reconstructive surgery most often Exceaidve callm fol 
lowing fractures Into this joint proliferation of tags of penosteum 
the formation of myositis ossificans and the general fibrosis of the 
bursae synovial »h«ths lignincots and soft tissues following pro- 
longed fixation ah occur more frequently and more rapidly in the 
elb^ joint than in any other joint of the body 

Prevention of l,os* of Function- — Several observations applica 
ble to many injuries of the elbow are necessary to prevent the com- 
mon causes for deformity m this joinL 

Avocdance of Forcible ^Ianipulation — The elbow tolerates very 
badly fordble manipulation under anesthesia the so<aUed bmement 
ford The penosteum m and about this joint tears \Try easily and Is 

C ae to proliferate A soft tissue ankyl<^ is rapidly changed Into a 
y ankylosis by forcible manipulation even when gently applied 
Therefore the longer more tedious method of sbw gradual movement 
obtained by the various physical therapy maneuvers is far better 

Avoidance of Prolonged Fixation —Prolonged fixation of the 
elbow joint is very prone to develop fibrous ankylosis and If there has 
been ever so slight a bone Injury bony ankylosis u probable. For this 
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reason the appbcaition of circular plaster casts to the arm so as to 
include the dbow should be avoided as far as possible. When a cast 
IS necessary, two weeks should be the longest period of leaving it in 
tact, except possibly m tuberculosis of this joint and In certain un 
united fractures that will not tolerate raoblllzation The cast should 
be changed into a splint by removing Its upper half at the end of two 
weeks and massage and heat should be started By the end of three 
weeks, even In the worst fractures, slight active motion should be 
begun with the splint removed It can then be replaced for further 
wearing if necessary The surgeon should perform early mobDua 
tion of this joint, trusting the work to the technician only after sev 
eral instructions In the particular methods to be used have been given 
In each case 

For the same reason the elbow joint should not be Included In ad 
besivc strips applied to the arm for traction The fixation of the joint 
by ni ea n s of traction strips although not Involved in the original 
mjnry, soon results in a soft tissue onk-ylosls (see Fig xi) 


Ceasino Manwotatton at Paw Point —The rule never paisJvdy 
to manipulate a jotat bey^ the pain point U especially applicable to 
t^ elbow Repeated semlforctble fleidons and eitensions of the stiff 
elbow ^ cai^ an inflammatory rtacUon which results in a fibroris a 
myr^tls ossificans or excessive bony prohfemUon in and about the 
jomt. 


Ratio op Swexino— Excessive sweDIng about the 

elbow Jomt from l^orrl^ t^date, and exudate foUowing severe 
P^sistent. Every effort must bo 
^de to reduce ^ ra^dly otherwbw fibrosis from this alone 

^ how weU the joint In 

jury To bo satisfied with the appbcaUon of ice-bags to such 

a swelling awaltmg a week or to days for It tn . jn 

dent. The whirlpool bath, light maStT . 

baths and if necessary ovacuationofU^hemaloma 

by a Nnall incision must all be Wed in Kmie of tho^^°J 

cases 


Eably Removal or Fuaciumd Fiaohents mk- n. , . 

tolerates operative procedures better than most lolnt. tn < 
tured fragments which due to their malposltii^r 
they are loose in the joint should be removed carlv hv ^ 

Joint mice are rather common in the dbow and can 
Do not bo over tempted to manipulate the stiff lolnt removed 

whffe performing these operaUona. Remove the anesthesia 

joint rooUon and then depend upon physical therapy to™’' 
tIon 


ig cause to 
^^store hmc 
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Attention to Minor Injuries — ^The possibility of a multiplicity 
of Injunes m severe direct trauma to the elbow makes it dangerous 
for the surgeon to be satisfied with the dla^osis of the major injury 
and to direct hia entire attention to this major condition Thus the T 
fracture through the condyles may be the major Injury but accompa 
nying this there may be a severe traumatic arthntis a damage to the 
synovia which extends downward to the synovia surrounding the radio- 
ulnar articulation a tearmg of the attachments to the humerus of the 
strong flexor muscles of the forcartn an Injury to the olecranon bursa, 
or a late development of a musculospiral nerve mjury with an insldl 
ous wristdrop which the surgeon is liable to overlook unless be is 
watching for every possibility and is not satisfied only with the excel 
lent reduction of the fracture the major or most apparent Injury Not 
infrequently with a definite fracture there is a taring of the joint 
capsule and a partial dislocation of the bead of the radius This may 
jump back In place and never be diagnosed until later when it is found 
again subluxated 

Care in Takcno X Rays — X-ray mistakes are not at all uncom 
mon m conditions in and about the elbow Failure to retake x ray films 
results in folluie to diagnose the myositis ossificans which is respon 
sible for the loss of function, or of the traumatic arthntis whldi is 
slow to show X ray evidence 

In a recent case the x ray revealed a fracture of the ulna four 
inches below the elbow joint The film first taken included the elbow 
joint No pathology was seen In the elbow After the fracture was re 
duced and a posterior splint appbed a second i ray was made. This 
one did not include the elbow joint. The fracture was well reduced 
and I was satisfied After a week the patient was allowed to go to his 
home In a distant aty and his lamDy physician was instructed to re 
move the splint and give massage every other day and slight but m 
creasing active exercise to the elbow after two weeks At the end of 
eight weeks this patient was returned to me because the elbow was 
stiff A prominence over the bead of the radius made me suspect a dis- 
location and the x ray confirmed this diamosls We reexamined our 
early x rays and found no evidence of the dislocated head of the radius 
in the first films and the second fiims had jedUd to include the elbov 
It 13 possible that in reducing the fracture we caused a complete dis- 
location of this radius which had been subluxated and then returned 
to normal position at the original Injury Failure to include the adja 
cent joint in the x-ray film will cause one to miss these less apparent 
injuries. 

Treatment.— Acule conditions ot this joint and fractnres and dls- 
locations are dealt with m other chapters therefore emphasis triH 
heaven chiefly to the conditions resulting m deformity and loss of 
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TJIAUHATIC ARTHRITIS 

A fall on the extended hnnd may result In a traumatic arthritis In 
this joint as well as In the shoulder joint All the early symptoms may 
point to the shoulder and the condition in the elbow may be over 
looked untn stiffness and pain call one s attention to this latter joint 
Late development of arthritis In the elbow following any direct in 
jury IS not at all uncommon This joint is quite prone to develop 
hypertrophic synovitis or osteochondritis dlssi^ns the formation of 
joint mice 



Fm. 3- — ProOJcTiUoo cf perioUmni and mjoilUs »_ » 

tbc ribow }olirt foIWni lor«fnl 


A pallmt presratri hl^f with a swollen patnlul dbow which 
had resulted from falling down stairs the day beW Eia^rn™ 
realed a loose mm-able bo« at the taer as^ re 

a history of a fraduro of the ow,^ ot the humerus ro yraS nreW 
ously with a SUS tfbow resulUng nie x ray showed the loifSiSt 
to be a lofnt mouse which had popped out of the lomt^u^^i 
other simifar bodies were present the JoluL There ™ 
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deuce of recent fracture An Incision was made over the Inner aspect 
of the elbow and sue fairly large joint mice were removed Almost com 
plete function was restored to elbow 

Another patient fell on her extended hand and suffered a fracture of 
the head of the humerus This was treated en^eHently by one of my 
former assoaates After six weeVs she began to complain of pain and 
stiffness in the elbow which had not been immoblUred during the treat 
raent of her fracture. An x ray was negative The physician placed this 
patient under a general anesthetic and manipulated her elbow This 
was followed by a marked reaction Two months later he referred the 
patient to roe with a completely ankylosed elbow The x ray showed a 
marked proliferation of periosteum and a myositis ossificans This pa 
dent refus^ operative treatment Physical therapy offered litde hope 
and she has be« pennaneot1> crippled in this arm (Fig 13) 

Acute — The acute arthritis following trauma is often the result of 
a joint injury plus a roetastadc InfecUon from a distant focus This con 
dltion should be recognized early and treated by 

(a) Heat Hot fomentations infra red lamp an electnc baker or 
a whirlpool bath. Do not let the joint cool off between appbca 
dons of beat 

(b) Massage Gende stroking and following always the application 
of heat 

(c) Exercise Usually active as the petleni will not move the joint 
beyond the pain point and therefore ^1 do no damage He should 
be supervised so that he will exercise the joint several times each day 

(d) Splints or casts are not indicated 

Ckronlc ~-Thc chronic arthntis must be treated in a similar man 
Der but first one must ascertain whether the loss of funedon is due 
to bony Impairment Traction Is often indicated in these chronic 
cases but should be removed two or diree dmes each day for acd\e 
exerdse and should not Interfere with the application of beat and 
massage Spimts or casts are never rodicated. Joint mice and bony 
obstruedons can readily be removed from the elbow joint 


PUauiXNT AarHBlTlS 


Purulent arthntis Is not so common m the elbow as in the shoulder 
knee or hip It is usuall> due to hemolytic streptococcus or 5taph>iococ 
cui It may become severely inv-olved foDowing Injunes to the forearm 
With extension of the infection into the elbow especially in a case of 
gZL, badllus— Welch s badllus Infection I have seen severe abscesses 
of ^ joint m two cases of late operadon for correction of function 
caKj there slight infection present at the time 
M tta ori^ ^4 completely subsided utd sever^ 

^is hsd eUpsed before operative treatment was attempted aT 
other case of severe ptunlent arthritis followed operative treStment^f 
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an osteomyellUs of the dlital end of the humems which resulted from 
the use of a Ijme plate Drainage by either one or, better, two lateral 
in^ons or by a postenor lateral indslon along the olecranon is abso- 
lutely necessary Drainage lube* through the Joint are contraindicated 
Early movement will tend to keep the incisions open, will stimulate 
drainage and will promote maintenance of Joint function Traction 
is often used to keep the joint surfaces separated but should be re- 
leased for movement sevei^ times each day 
As soon as the acute condition has subsided, great attention imul 
be given to the restoration of function Beat (electric baker or infra 
red lamp alternating with hot fomentations) , hydrotherapy (the whirl 
pool bath or a local arm bath) massage of both the forearm and upper 
arm and later massage of the joint and dally Increasing actrve exer 
cue arc all necessary It may be advisable to rig up a pulley apparatus 
with weights ^riiich wifi aid the patient In securing the needed exercise 
— the pulley attached to the foot of the bed when extension Is desired 
or to the head of the bed for flexion eierdscs, or both, when fleifoo 
and extension exercises ore wanted 


DtSLOCATIONB OT ELBOW 

Dislocations of the elbow are dealt with in another chapter After 
the dislocaUon Is reduced the aUentlon of the surgeon must be <£ 
reeled dally to the restoration of function After reduction a posterior 
splint with the forearm at right-angle flfalon is usually applied If 
the patient is kept In do splint b necessary The day following 
reduction the splint should be removed by the surgeon who grasps 
the arm and lonasm just above and below the elbow and steadies it 
whfle the patifflt is encouraged to attempt slight active movemenL 
If marked swelhng is pr^t after reduction a large hot fomentation 
may be used instead of the plaster splinL This can be kept hot 
by sj^ging hot Jnlo ^ dressing at two-hour periods Each 
day the joint is protected by the surgeon or a trained assistant while 
a sectaid assistant or technldan massages the arm elbow or forearm 
and then the patient exerases it After lo days sin* a 
usually be turned over to a trained technician for beat, rnSjaae and 
u,u^y by tte «.d of three „ek, . fuoSa^^h^ 

mined. Thu Is n marled improvement over three weeirof 

tion in e ctut or splmt followed by weeks 

efforts St massage to overooroe the rtlffsess v&b 


FXACTUaES or ELBOW 


Fractures are Utewise dealt with In another ch.ni.r roi.- 
cetuln fractnres however in and abont the elbowuS 
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result In loss of Joint function unless certain preventr.e measures are 
adopted that reference must be made to them. 

SUPftACONDYLAIl FRACTOSE OF HUITERUS 

A supracondylar fracture of the humerus m young people may well 
be treated by the hyperflexion method and left m a cast for two weeks 
without any dire result to the elbow In older mdividuals however 
this hyperflenon method must be handled cautiously Whenever such 
a fracture Is bandaged with the forearm markedly hyperfleied a pos- 
terior splint should be applied which can readDy be removed after 
the third to the sixth day for massage and very slight but definite 
jomt exerdse by the patient Before giving this massage the surgeon 
can grasp the forearm bold It h 3 rperflexed and protect the fracture 
and immerse the flexed elbow m a very warm local arm bath 

Daily after this the splmt should be removed and heat water bath 
massage and ahght but increasing active exercise should be instituted 
Only general rules can be given and conceivably some of these frac 
tures are so severe that bnger time must elapse before this is begun, 
but it IS surprising bow early and bow much, flexion and espeo^y 
rotation of the forearm can be developed In these cases within the first 
three weeks Seldom Is it necessary to maintain the extreme hyper 
fledon for more thjin two weeks The forearm can then gradually be 
unflexed and a new splint, if necessary reapplied at this angle as 
flexion decreases 


FRACTURE OF HEAD OR NECK OF RADIUS 


Fracture of the bead or neck of the radius seldom needs immoblliia 
tion by a plaster splint and never by a plaster cast In several cases of 
fracture of the head or neck of the radius without dislocation and 
only shght displacement of the fragment I have started immediate 
active motion A loose cotton padding held In place fay a bandage Is 
placed about the elbow for the first week and the patient is encour 
aged to move the elbow Joint and rotate the forearm within this pad 
ding and bandage After a week no dressing is apphed and dally treat 
ments of heat, whirlpool bath, massage and active exercise are given. 
In between these treatments the pataent Is encouraged to flex and ex 
tend and rotate the forearm but never beyond the pam pomL After 
four weeks such a patient Is given more strenuous exercises to do and 
the surgeon can prescribe mechanical eieroses that more fordbly 
begin to flex and extend the forearm to but not beyond the pain 
poinL Usually complete nmon and full function have restored by 
the end of six weeks ^ 


I can sec no reason for spimts or casts in the majority of these 
fractures sW the elbow Joint. CertaUy U a splint is applied. 
It should be removed often for massage and eiercise and should ^ 
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be worn for more than two weeks. This applies to linear fractures of 
the head and neck of the radius, fractures of the coronold process of 
the »inn. without displacement, and cplcondylar fractures with very 
little displacement 

JRACTURE-DISLOCATION OF IIllAD OF RADIUS 

Open Operation — Partial, slight dislocations of the head of t^ 
radius can successfully be treated as described above. Complete disl^ 
cations following a fracture through the neck of the radius should be 
treated by open operation with complete removal of the dislocated 
head and suture of the Indslon without any undue manipulation in 
the wound (Fig. 14) . , , , , 1 

I have made an Indslon and then carefully replaced this dislocatea 
head of the radius and have followed this by careful physical therapy, 
but within a short time complete bony ankylosis has developed. I have 



Fio. 14.— Fractal tod conipkt* jfljloolkm of the of the tuSn*. 


reduced the dislocated bead without an Incision and had the same 
dire resulL This has been the experience of so many surgeons that 
practically all agree that removal of the dislocated head is the safer 
procedure However some authors still describe the technic of open 
Operation with replacement of the dislocated head I would advocate 
rSioval in all adults. Possibly In ^dren the replacement can be done 
succcssfuDy In children partlaUy dislocated fragment can be left 

,n rim far safer than In adulU 

I have overcome 10 sUQ elbows by the late removal of this dislo- 
caltd bMd foUomd by 6 ‘^5 of phyiiad therapy I have sue 

ceesfuUy removed the dulocated head of the radfiu ivfthout the ac 
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companying fracture in three cases to relieve stiff elbows In a fourth 
case of recurring dislocation of the head of the radius I removed it 
and within two weeks the pabent had full function m the elbow 

Following removal of this dislocated head no spbnt or cast is neces 
sary Heat, massage and active eierdse are started at once or at the 
end of 24 hr In early cases full restoration of function is usually ob- 
tained by the end of 4 weeks One patient a brakeman returned to 
his work within six weeks In old cases the physical therapy must be 
persisted m for a longer period and always until practically complete 
function 15 restored 

FRACTUILE AND DISPLACEMENT OP CORONOID PROCESS OF ULNA 

This IS a rare condition but it occurs oftener than the literature 
would lead one to believe It Is very easy for this fractured portion of 
the coronoid to slip into the elbow joint and to act as a definite ob- 
struction to movement It should always be removed usually by a 
lateral approach to the joint Following removiJ of this fragment no 
splint or cast is necessar> but heat massage and excrdse as already 
described should be instituted at once 


FRACTURES OP OLECRANON 

Many stiff elbows following treatment of this fracture have been 
referred to me as well as cases of nonunion of the fragments It is note- 
worthy that m three cases referred there was more complaint on the 
part of the patient from the stiff painful shoulder than from the olec 
ranon In each of these the fractured olecranon with its splint or cast 
had been earned In a sling without any thought given to the prolonged 
adduction position of the upper arm and its accompanying contrac 
tion of strong adductors and the ffbrosis occurring about the capsule 
and ligaments of this joint. 


Closed Reduction — The usual treatment of a fractured olecranon 
is closed reduction with the forearm held in an extended position and 
a postenor splint applied to maintain extension If too early passive or 
ti^ve movement starts the fragments wHI be separated and nonunion 
often results Prolonged extension fixatloD of more than three weeks 
in adults uauaDy means a stiff dbow from fibrous adhesions and con 
tractions and will require weeks and months to overcome. Thus one 
is often between the devil and the deep sea 


Opin Opemtion —To ovErcomc Ihb difficulty mort suigconj advo- 
cate open reduction and suture of the fragment! by vanous method! 
nperMy if there l! separaUon After tlu! operaUon extension Bia 
tlon Is hKhcated but passive and active movement can usuaHv start 

earUer mtbout as great danger ol displacement and nonualon. 



Elbow Joint 

In four cases of fractured olecranon with the fracture line crteDd 
Ing through anywhere from the Up to the middle of the olecranon I 
have treated the displaced fractured fragment as advocated for the do- 
located bead of the radius, vir An fn^ion is made directly over the 
decranon process, the fascia and tendon of the triceps are exposed 
and, although these are usually tom they are carefully preserved and 
separated from the fractured fragment. The displaced fragment Is 
then completely removed and thrown away The joint is evacuated 
of any hematoma that may be present The tendon of the trkeps b 
then carefully sutured to the attachments of the tendon and the p^os 
teum on the remaining portion of the olecranon process The fascia Is 
likewise carefully repaired The sUn Indslon Is closed Catgut Is used 
for the buried sutures and silk for the skin A loose cotton padding fa 
applied about the wound and held In place by a bandage. No splint 
or cast is ap^led The patient Is encouraged to shrug or to tense and 
relax his muscles and geody move the elbow an inch or two within 
the loose dressing for the first three days After the third day the sm 
geon can remove the dressing massage the arm and forearm and upper 
surface of the elbow, and encourage very slight but gentle active mo- 
tion. Tills should be repeated daOy and after the tenth day the patient 
should bo encouraged to inaease the amount of active mollocu At this 
time the patient can be referred to the technician who Is carefully 
Instructed to racourage the patient to perform more and more active 
movements. Rent rasMge, and ewrdse and, after four weeta, work 
with tools which wfll Inaease flexioo and extension should be used 
daily 

In two of thew cases which were old condition* approximately 6o 
per cent (in om) to 7S per cent (in the other— we Fig. 6a) of func 
tlon WM obt»l^ In ntlw two ca«, which wnre reint frac 
tuns foil taction wbj Stained and the paUcnti wnre back at 

™ ^ ^ The latter cate 

rttu^ to me eight mOTtha afiet hb operaaon complaining of 
numbneat and ta the fourth and fifth fingersTf taiime 

hand An X ray of the elbow revealed three separate fraements of hone 
growing in tie tri^ tendon. One of the«^i^XuW S 
and was undoubtedly rmponsible for the ulnar nerve tvmDtmS? A 

I have found no record of Uils mtUiod In Uie literature It le 

properly selected cases fsr preferable toX ^ 

Is so often necessary to secure union Jn tbese^fl^^rV^ 
olecranon fracture, and the further pmJongei 
the resulting soft.taue suffnes, Oae^ ofX,^“SX 

M ~ - guatd agalnrt aTc^‘ 
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HEUO-ABTHBOSIS OF ELBOW JOINT 

Hcmo-crtkrosts of the elbow Joint frequently foIlowB any of these 
fractures and other severe crushing wounds of this joint. Aspiration 
of the Joint or an arthrotomy performed to reheve this swelling may 
be necessary Frequently the joint and the poor function obtained 
are due to this hemorrhage, transudate, and exudate followed by or 
^nizaUon and adhesions rather than to the bony Injury FoUowmg 
the early rehef of thU hemo-arthroals, heat massage and exercise 
should start TTie joint may refill and If so it must agam be relieved 
of tlm swelhng wich so easily can destroy function 


catJSHTNG INJUHIES OP ELBOW JOINT 

Crushing injuries of the joint are not uncommon and in one case 
at least six fractures were present In and about the elbow joint The 
fracture was badly compounded and became infected Six fragments 
of beme were renwved from the jomt and It was left open to drain 
Finally after three months bad elapsed from cessation of drainage 
I operated on the patient doing a partial arthroplasty or removkig 
fragments which projected Into the jomt and interfered with motion 
Within a few hours the patients temperature had risen to 104 F 
(40 C ) and he developed a second very senous abscess of this 
joint (Fig 15) 

The lesson here is that one should delay for several months any 
secondjuy operation upon these badly cniibed joints li an infection 
has been present. 

It 13 surprising how badly deformed the elbow jomt can appear 
following some of these crushing injones and what good results can 
be obtained if the pnnaples of physical therapy are followed via. 
Early beat, whirlpool bath, or local arm bath early massage early 
active eierdsc gradually mcreased persistence in efforts to regain 
function. 


Abtheoplasty — ^Arthroplasty Is Indicated In many of the condi 
tlons giving bony ankylosis in this Joint It is one of the joints that 
responds very well to this procedure but a fljin elbow joint can 
be far more disabling than a stiff elbow at 45 flexion of the forearm 
In many cases it is better to consider the latter position as the desid 
eratum rather than to risk an arthroplasty with a flail Joint However 
the great majority of cases will give excellent resulU following arthro- 
plasty 


Fonowing the arthroplasty there should be free flexion and extension 
of the elbow and rotation of the forearm, A loose dressmg of cotton 
padding Is apphed and a postenor splint with the forearm at naht 
a^e flexion is placed over tWs The loose dressing will allow 
shrugging tensmg and relaxing of the muscles which should be en 
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couraged After three to four days the splint mny be removed by the 
surgeon and very slight gentle active cxerdsc allowed for a few 
moments This should be repealed dally but the splint Is reapplied 
after each session and kept on for approximately three weeks By that 
time the Tange of motion of the active exerdse has considerably In- 
creased Heat, massage the whirlpool bath and exercises by special 
apparatus are added at the end of three weeks and kepi up until prac 
tlcally full joint motion has been obtained Success In Uils arthroplasty, 
as in aH others depends upon the surgeon s ingenuity In working out 
methods for starting early heat massage and exercise and in dailj 
Increasing the dosage and upon his persisting m the same until func 
tlon Is obtained (see Fig 15 ) 



PEBIARTICUTAR BONY OBSTBUCTIONS 

Extension ank>losIs is often due to bony deomltn It, tt,. 

fosM of tho humeru,. Romovri of 

accompauM ,vfth Inrguhr bo^ groTrtli, 

arthropla5t> ma> be nectSMry Rotation of the fore. rj t 

doe to a fracturTKiUlocaUon of the head of thT^uTL^ 

must be rentot-ed turgidly as already indicated 

syntostosfs maj desefop between the apper end of the ulnJl ^TSdlw 
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which must likewise be carefully dissected out and a fasdal graft 
placed between the remaining fragments of the two bones to prevent 
recurrence Physical therapy is indicated at once in all these cases 

PZEIARTICULAIl CONTRACTURES 

There are cases which have such marked soft tissue contractures 
about the joint that function cannot be restored by physical therapy 
methods alone These are the cases m which wc are so often tempted 
to do a Mitmeni ford The usual form of deformity is stiff elbow in 
fledon position ^^hen the biceps tendon and the brachialis anbeus 
have be«me so contracted that they will not yield to physical therapy 
procedures operative treatment is indicated The inasJon is made over 
the anterolateral aspect of the elbow along the biceps tendom The 
biceps and brachialis anticus muscles are exposed and the dissection 
is carried downward until the anterior aspect of the capsule and the 
tendons of these muscles ore exposed The biceps tendon is severed 
obhquely and the brachialb anticus is dissected from its attachment 
to the coracoid process The capsule may have to be cut transversely 
before eitenrion of the foreann is obtained Following this operation 
a postenor splint may be applied or better a Thomas arm splint with 
forearm The latter allows early massage and the traction 

can be released twice dally for gentle active exerase which should 
start the day following the operation The range of motion must be 
increased rapidly but the extension must be maintained for three 
weeks or more to prevent recurrence of the contractures 


FLAIL ELBOW 

Flan elbow when It follows injury or an arthroplasty must be pro- 
tected by a hinged splint or converted into an ankylosis by an artkrod 
esU operation Physical therapy Is mdlcated here to malntam good 
muscle tone (Fig i6) 

Position of Function — ^WTien arthrodesis Is performed or when 
ankylosis of the elbow is inevitable an effort should be made to have 
the forearm m 45 of flexion and very slightly pronated 


Hand and Wrist 

Whfle our Internt In this chapter fa chiefly related to trauma of the 
Joints yet it fa impossible to consider these separately when it comes to 
the hand and wrist. So many injuries here Involve more than one loiot 
andtoaddluon nervis tendons fascia, and skin that an article deal 
ing with restoration of function must consider aH these nntsfhniilo. 

Loss of function In the hand can prove mor 7 dl^ro^ tii ™ 
Jority of people than any other dfaabhng joint co^^on E«ry^nj^ 



62 Elbow Joint 

cotiraged After three to four days the splint may be removed by the 
surgeon and very slight gentle active exercise allowed for a few 
moments This should be repealed daily but the splint Is reapplied 
after each session and kept on for approximately three weeks By that 
time the Tange of motion of the active exerdse has considerably in- 
creased Heat, massage the whirlpool bath and exercises by special 
apparatus are added at the end of three weeks and kept up untfl prac 
ticaDy full }omt motion has been obtained Success in this arthroplasty 
as In all others depends upon the surgeon’s Ingenuity In working out 
methods for starting early heat massage onu exerdse and in dall> 
Increasing the dosage and upon his persisting in the same until func 
tion Is obtained (see Fig 15 ) 
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Extension ankylosis is often due to bony denmlt. i ^ 
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accompanlfd with Inrgular bony growUn fnbT^'T ^ 

nrthrortety may be necessary RotaUon of the for^L, 

due to a fmctme^lsfocation of the head 

must be remot-ed surgimUj as already indicated 

synostosis may des-elop between the rrpper end of th.^ ^T^dlS 
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which must likevdse be carefully dissected out and a fasdal graft 
placed between the remaining fragments of the two bones to prevent 
recurrence- Physical therapy is indicated at once m all these cases- 

PEEIAKTICULAR CONTKACTUHES 

There are cases which have such marked soft tissue contractures 
about the Joint that (unction cannot be restored by physical therapy 
methods alone These are the cases in which we are so often tempted 
to do a brtscment jorci The usual form of deformity is stiff elbow in 
flexion position- ^Tien the biceps tendon and the bmchlalis anticus 
have become so contracted that they will not yield to physical therapy 
procedures operative treatment is indicated- The incision is made over 
the anterolateral aspiect of the elbow along the biceps tendon The 
biceps and brachiahs anticus muscles are exposed and the dissection 
Is carried downward until the anterior aspect of the capsule and the 
tendons of these muscles are exposed The biceps tendon is severed 
obliquely and the brachialis anticus is dissected from Its attachment 
to the coracoid process The capsule may have to be cut transversely 
before extension of the forearm is obtained Following this operation 
a posterior splint may be applied or better a Thomas arm splint with 
forearm traction Tte latter allows early massage and the traction 
can be released twice daily for gentle active exercise which should 
start the day following the operation The range of motion must be 
increased rapidly but the extension must be maintamed for three 
weeks or more to prevent recurrence of the contractures 


ruOL ELBOW 

Flail elbow when It follows injury or an arthroplasty must be pro- 
tected by a hinged splint or couverteid into an ankylosis b> an arikrod 
ctij operation Physical therapy Is Indicated here to maintain good 
muscle tone (Fig i6) 

Position of Function — When arthrodesis Is performed or when 
ankylosis of the elbow is inevitable an effort should be made to have 
the forearm m 45 of flexion and very ailghtly pronated 


Hand and Wmst 

WMe our intcrot In this chapter b chiefly related to trauma of the 
iolnb vet It b impossible to consider these separately when It comes to 
the hand and wrist. So many Injnnes here involve more than one lolnt 
and to addition nerves tendons fascia and skin that an article ^ 
tog with restoration of function must consider aH these possibilftles 
prove more disastrous to the ma 
Jority of people than any other dfaabitog Joint condition Every mj^ 
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Hand and Wrist 


in the wrist or hand should be viewed by the surgeon as a potential 
crippling condition So many hidden Injuries may be present and 
easily overlooked in the presence of a very apparent major Injury that 
the greatest acumen la necessary to discover and repair ea«i Injury 
before irreparublc damage has been done 
Loss of function in the hand and wUt may be due directly to the 
trauma or Indirectly to mUmanagement during the period of treatment 
The latter can very easily be a matter of wrong judgment fn plan- 
ning the proper surgical treatment 
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(а) due to the above swelling or to prolonged or too tight 
splintage or plaster cast and sometimes due to severe crushing injuries 
of the forearm or arm 

(3) Fracture-dislocations especially in the metacarpophalangeal 
joints or In the carpal bones, as a fracture or dislocation or comblna 
lion of both m the semilunar bone 

(4) Severed tendons espeoally If accompanied with a joint mjury 

(5) Severed nerves especially if accomp^ed with severed tendons 
and Joint injury 

(б) Extensive scar formation such as the scars which follow elec 
trical and other bums 

(7) CoHes fractures which very frequently result In deformity 
(There Is one type of CoUes fracture that invariably gives a de- 
formity hut all other type sboold ^ve full restoration of function 
after healing Deformity wQl result If there is severe crushing and 
comminution of the lower end of the radius with much shortening 
This shortening is difficult and at times Impossible to overcome it 
results in a ch^ge in the normal arc of the joint and is usually ac 
companied with marked cartilage Injury (Speed) The altered levd 
of the radial styloid process invariably gives deformity and the in 
Jured cartilage frequently results In a certain amoont of arthritis 
which IS often proliferative ) 

(8) Severed tendons high up In the forearm, which wfll cause a loss 
of function In the hand (.likewise cxcesalve scar formation in the 
forearm may restrict tendon action with resulting deformity in the 
hand ) 

(9) Severed nerves anywhere in the forearm arm or In the bra 
dud plexus nerves cau^t In callous or scar formation and cord 
tumors. 

Prevention of Loss of Function. — The multiplicity of injuries 
which may follow severe hand trauma requires common sense and 
good surgical judgment If all the contingencies are to be met The 
question of prevention of loss of function must at all times be the 
first consideration 


Prevention or Tenosynovitis Contractures Thickeninc op 
Aponeurosis — It Is Impossible to keep the hand or fingers immobl 
lized for any great length of time without a certain amount of fibrosis 
occurring In the soft tissues especially in the tendon sheaths and about 
the joint capsules resulting in a tenosynovitis contractures of the cap- 
sule and thickening of the aponeurosis all of which may permanently 
restrict flexion or extension movements in the fingers or may require 
weeks and months of physical therapy treatment to overcome. F-Ttpr, 
sive prolonged swellings of the hand can att in exactly the same wav 
as mechanical prolonged immobilization therefore one must relief 
this swoUen condition as rapidly as possible An ice-pack applied to 
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the swollen hand b soroetlraes suffident, but If there has been bemoc 
rhage under the fasda, this method is too slow Large, hot fomenU 
tions are likewise often sufTldent but these hot fomentations must not 
be persisted In until the hand Is water-logged and edematous The 
elevation of the hand, alternating hot and cold packs, the whirlpool 
bath, hot soapsuds soaks, large packs of equal parts of alcohol and 
glycerin or saturated solution of magnesium sidphatc, all may be 
tried and found useful The surgeon should begin to worry about the 
persistent extensive swelling In the hand If It Is not subsiding after 
48 hr It may become necessary to make multiple small Incisions and 
evacuate the hematoma although this it to be avoided If at all po^ 
slblt, as Infection is liable to fonow the procedure. A solid swelling 
Is more dangerous than an edematoui swelling. The latter seldom needs 
incisions while from the former large blood clots are often evacuated 
through incisions. 


PREvramoN OF IfiCHEioA, — Ischcmla should be feared by every 
Burg^ who applies a cwt to the foreorm wrist or band If the hand 
ir swollen cyanotic, or blanched or even arc cold 

and If this condlUon persists for a few hours, the cast should be cut 
dther anteriorly w posteriorly and ^rcad so as to relieve the pressure, 
apply a cast or even double splints to the forearm and 
dbw case to go dir« or four days without the personal observe 
it ^ easier for Ischemia and its subsequent 
cem^^ons to develop than many phyildans reallxe. Many ischemic 
contracdons are never overcome, leaving the patient crippled for life 

Followwo I«FECi7oifs-Many 

to iiatnict ui'SSent 
fomentaHoM shoold not be conilnued too 
dunged several times a day and atraS dZra ^ 

instructed to flex and extend his fingers abdlS'n!^ rf 

flex ami extend the mist joint, and^tfeX 
developing The supervision ol these movements^ sXl a X 

the nnrse who ususlly changes the hrt^Xit.tw 
visit the snrgeon should inspect the hand and^Xl 
patient understands and is carrying out his instnX™ 
large fomentations applied to the hand and I i"*™ 

;Xdrop develops. I have seen Kcd 11^^.°^ ^^Sht, 
weeks to overcome this faulty position of tlXSt ^^?*^tered tor 
of eiercrsing the elbow and sbonlder Joiat. iinportance 

the arm at a rightomgle abduction poaiti^ duri^X^ 3 ^ k«ping 
of Urge, hot fomentations has alreadjT menUi^iS' 
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Treatment- — Early Movemxj^ts —Early and daily movetoent* of 
the wnst thumb and finger joints are the prime essential in treating 
the majority of Injunes of the hand Seldom are casts indicated b a 
Colics fracture or in carpal Tnetacaipsl or phalangeal fractures If 
a cast IS usi it should be changed to a splint within a very few davs 
Seldom should any spUnt be left on b this locality for longer than a 
week without removing it for massage and gentle active mobon daflv 
or at the longest every other day Even m nerve bjunes where rest 
15 important the cock up splint or the posterior fleuon splint If the 
latter has been necessary m order to overcome the shortenbg in the 
ulnar or medial n^ve defect, should be Temoved after a week, for 
massage of the forearm hand, and fingers and very slight, but some 
active motion of the joints and very sli^t passive movement of those 
joints wbch have lost their power of roovement Casts and splints for 
injuries b the mctacarpals carpals or forearm should never extend 
down over the fingers These should be left free for movement and 
movement should be Insisted upon Even in plastic operations where 
the hand and arm must often be encased b a cast to bold them b 
apposition to the nose or face or when the band has been buned under 
a pedlcelkte abdominal dap or b a sUn flap on the buttock the 
patient should be bstruaed b shruggbg the muscles even though be 
cannot move the fingers 

Adequate Incisions — Faulty incisions for the drabage of hand 
infections account lor many pennanent disaWbtles These bdslons 
should never be made directiy over a tendon Lateral bdslons along 
the fingers wlU dram any tendon sheath infection- Through-and 
through lateral drainage Is not always indicated and should be avoided 
whenever possible No surgeon should incise a hand without first 
famlUarlring bmsclf with aD the lasaal spaces as clearly outlined 
by KanaveL Small inadequate openbgs and failure to discover deep- 
seated abscesses will often result in slou^ibg tendona and Irreparable 
loss. 


PosmoK or Function — b many severe bluries of the hand a 
certam amount of loss of function is inevitable Viewed from the 
standpobt of reconstructive surgery such a hand should be placed 
from the outset b the position of greatest function Fingers should 
not be allowed to stifien m a completely extended position Many a 
man has had an extended stiff finger amputated because it was In his 
way when trying to work with the remaining fingers Attention to 
this prbaple of the functional positJon of the fingers wD] save months 
of tedious physical therapy made necessary by failure to correct a 
preventable condipon The position of function Implies that the wrist 
is slightly hyperflexed The palm is concave and the fingers are b the 
of graiplng a tumbler (Jom,) or a hall In this poslaon 
the thumb u abducted and the hall of the thumb an usJSfy U 



eo fOurWr S 
OO Ivatn* n 


Hand and Wnst 


brou^t Into contact vdth the Angers We are all familiar with the 
stiff fingers which are somewhat hyperextended In the two phalangcil 
joints Flexion at the metacarpophalangeal joint may be present, Irat 
the hyperextended stiff fingers are responsible for the total dlsat^ty 
If they had been treated during convalescence in a position of sect 
flexion this flexion position at the metacarpophalangeal joints would 
then have meant 50 per cent or more of function 


Opebative PKOCEDUREa — Opemtivc procedures on tbe hand and 
fingers for the purpose of restoring function hkcwlsc require great 
surgical judgment One must make sure that the joints are mo^lc 
and can function before subjecting a patient to b^utlful tendon op- 
erations, The tendon operation may be perfect but If bony ankylosis 
or soft tissue contractures make It impossible for the joints to move, 
nothing will be gained. Thick, deforming scars may be dissected from 
the palm or the tendons may be freed from scars, and yet fnnctlon 
may not be restored because of faulty condition of the j^ts Again 
one type of operation on the hand may require very early and very 
active move m e n ts if suc ce ss Is to follow, whereas another operation 
performed at the same time, for example upon a nerve may require 
rest therefore It is foolish to perform both of these operations at 
the same time. The hand and fingers must be put In the best poslble 
condition to make the proposed operative procedure a success This 
usuafly Implies several weeks of very active physical therapy trcalmeiit 
preceding the operation 

I recently operated upon a stiff phalangeal joint of the thumb 
The stlffneas was due to a partial dislocation with a small fractured 
fragment ^ch mterfered with Jobt moveraenk When I first saw It, 
I advised operatira The patient postponed operation for five months 
and then report^ to the hospital to have It performed Upon examin- 
ing the thumb, I fomd marked atrophy of the musdes both of the 
thumb a^ln the ^enar sfttce Heclrlcal tests showed Innervation 
present. The condition was largely due to atrophy from disuse, Tbe 
patient was f«^^t town and was accompanied by his wife, Tbe 
two WOT s^ to ^ falter for physical therapy preliminary to tbe 
operation Three teratments ^ gWen and during these treatments 
the wife ww cOTfuUy^truded relative to masa^e and redevelop- 

on this trmtroniL Whm they returned at the end of three weeks tre 
had a thumb wotAy of operative effort The operaUon wae a success 
due to the fact that tte patlmt had auffident muscle power and had 
been sufficiently trained so that he could carry on 

ments 

As a rule old disabling condItloQS of the hanH t t. * 

by^ of h^parafto tath, 

.„,r«rge and ^ve and aot^e «crcl« for several mdSdS 
to tbe proposed operation. Often one win nre sufficient IrJJ^^^St 
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by these methods to jusafy postponing the operation and several 
h^ds on which I have contemplated operations have recovered solely 
by these methods 

WTien an operation for restoration of function is contemplated on 
the hand or f^gcrs, the stnctest asepsis must be maintained and the 
least possible traumatiring of tissues must be done if the operation 
IS to be successful Infection win destroy tendon and nerve repairs 
and plastic operations upon the hand m the majority of cases Every 
effort therefore must be made to avoid fnfection The more bloodless 
the operative field the less trauma will be done The tourmquet there- 
fore Is essential Many of these operations are long and t^kius and 
an ischemia may develop from too prolonged use of the tourniquet 
For this reason the inflated bag of a blood pressure apparatus over 
the biceps Is the best form of tourniquet to use. Occasionally the bag 
can be deflated restoring arculadon in the forearm and hand and 
after a few moments It can again be inflated Rough handhng of the 
tissues too severe retraction especially by rake retractors and dry 
sponging all predispose to adhesions with subsequent contractions and 
failure of operation 

colt.br nwcnjjus 

CoUes fracture is the commonest Injury involving the wrist JomL 
Every such fracture should be reduced early under either local or 
general anesthesia. The purpose of reducuco is to secure the roost per 
feet ahgnment of the fragments. Impaction may occur and may render 
reduction most difBcult. Frequently there is serious derangement of 
the wnst joint arc. The perfect correction of all these conditions can 
seldom be attamed without an anesthetic. As soon as possible after re- 
daction is made an x ray film should be obtained, and if almost perfect 
realignment of the fragments and correction of the Joint axis have 
not been obtained an Immediate second or third attempt should be 
made. If a general anesthetic has been given the patient should not 
be allowed to awaken until one Is sure that the r^uctlou has been 
completed This, of course, Is one of the greatest advantages of local 
anesthesia. 

In many CoDes fractures there b very htUe displacement and 
practically Uttle manipulation b necessary In these a simple postenor 
splint coming down to but not including the fingers is all that b 
necessary After one is sure of hb reduction m the more senous 
CoUes fractures, a postenor molded plaster splint ngnlg b usuaDy 
all that b necessary In fact, a Colics fracture once perfectly reduced 
seldom flies out of position 

Movements of the fingers the first two or three days are usuaUy 
painful, but the Importance of movement must be stressed and after 
one or two days assisted active motion should always be started in 
the fingers 
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In even the most serious CoUea' fractures the posterior splint can 
be removed on the third day The forearm should be careluQy laid 
upon B flat, even surface, and heat In the form of hot pacta and infra 
light or an electnc baker can be administered for a few moments, 
followed by careful gentle massage from the fingers up to the elbow 
To be of the greatest benefit this massage should be rhythmical and 
always in the same direction. It shou d be In the line of the venous 
flow In the absence of the apparatus for appheatioo of heal alcohol, 
camphorated ofl or warm soapsuds may 1 m used with the massage 
After the splint Is reapplied and before the bandage is put on the 
forearm is turned over and its flexor surface is massaged usually with 
alcohol At the same time the fingers are exeidseri 
On the fourth or fifth day when the above treatment is admin’ 
istered the patient is instructed to move his rvriat joint to a slight 
degree It is Interesting how much movement some of these patients 
can stand. I have never seen the fragments of the fracture displaced 
by active roovemenL Forceful passive movement, of course fa defi 
nitely rantraln^cated Every day and at the lenst every other day 
after this the beat massage and exercise treatment should be admin 
Istered and increased In dosage Seldom is the splint necessary beyond 
two we^ It CM be replaced by a firm bandage or wrisUet if the 
paUent is fearM of laving it free too soon Often during the third 
week I ha« the patient go without his spbnt during the day and 
apply it at night s / 

In a number of these Cottes fractures there are slfll swefUng 

and IMtaUon of mo^ at the end of three weeks These cases are 
rtf^ for ^re “f ye p^ical therapy cowusUng of prolonged 
bald^ Immersing of h^ and wrist in n hot paraL ^ 

by 30 min of massage, and 
by assisted active ^ a^ exercises Certain appar^TmTy be 
used to d^^ turning of T^k attached 

to a small wheel the carrying of weights the- twirllno nf Tn/ifun 
dub. and occnpr^orral therapy tor exS.pIeX a 

several thnes a day The more acUve nWmenl^hm!. aSSbS 
can be started as a rule after the fourth week and 
in unta full funedon ts restored, to®, o( function ^ 

fractnre* 1, traceable to loM of lnter«t ^ 

after the spUnts are removed Part of the surgeon 

In old mnlunfted Colles fractures (and the eerli-, .t , . , 

diagnosed the better the prospect of functional ^ 

and realignment of the fragraenu wroiimatl”! \ ‘''fcantnm 

coodiUons fa definitely indicated. As a rule these 
broken up by the use of a Thomas wrench, '^proc^,?” ** 

general anesthesia. Often a week of very thorough ni5^?„ reqidrffl 
SXrapy is Indicated before attempting retr^?^;^^^ 
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of fragments Following the procedure physical therapy should be 
administered ns described above the more acUse movements being 
delayed possibly a week or two longer than In the case of the recent 
fracture (Fig t7) 
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In even the most serious Colies fractures the posterior splint can 
be removed on the third day The forearm should be carefully laid 
upon a fiat even surface and beat In the form of hot packs and Infra 
light or an electric baker can be miminlstcrcd for a few moroeot*, 
follow^ by careful gentle massage from the fingers up to the elbow 
To be of the greatest benefit this massage should be rhythmical and 
always in the same direction. It sboind be in the line of the venous 
flow In the absence of the apparatus for application of beat, alcohol, 
camphorated ofl or warm soapsuds may be used with the massage 
After the spUnt is reapplied and before the bandage Is put on the 
forearm is turned over and its flexor surface Is massaged usually with 
alcohok At the same time the fingers ore cxerdsed 
On the fourth or fifth day when the above treatment Is adnim 


Istered the paPent is faiatructed to move his wrist joint to a sli^ 
degree It is interesting how much movement some of these patients 
can stand. I have never seen the fragments of the fracture displaced 
by active movement. Forceful passive movement of course, is defi 
nitely contraindicated. Every day and at the least every other day 
after this the heat, massage and exercise treatment should be adndn 
istered and Increased In dosage Seldom Is the splint necessary beyond 
two weeks It can be replaced by a firm bandage or wristlet if the 
patient Is fearful of having it free too soon. Often during the third 
week I have the patient go without his splint during the day and 
apply It at nlght. 

In a certain number of these Cones fractures there are still swdling 
and hmitation of motion at the end of three weeks These cases ore 
referred for more active physical therapy consisting of prolonged 
baking immersing of the hand and wrist in a hot paraffin bath, 
immersion in a whirlpool bath, follovred by 30 min of massage and 
by assisted active and active exercises Certain apparatus may be 
used to devdop exercise for example the lurrdug of a crank attached 
to a small wheel the carrying of wd^ts the twirling of Indian 
clubs and occupational therapy for example the use of a hammer 
ftcvcral times a day Tlw more actiw movements here described 
an be started as a nde^er t^ fourth week and should be persisted 
in TOtfl fun function is re^ored ^ of function in too manr^ies^ 
fractures Is traceable to of Intecat on the part of the surgeon 
after the splints arc removed. ® 

In old malu^led fnictnra (and tho earlier the malnnlon h 

disgnoiri fimctJW rratoraUon) refracture 

and ° “ppnndnratlng normi amtomic 

condlUoBS l5 definUdy IndiMcd. A« a role thev, malunlrms can be 
broken op by tie use ot a Tbomaa wrench. The 
general anestha^ Ofte^ week of -ve^ thorough preliminary physi 
Si therapy is indicated before attempting refractore and r^g^S 
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Dislocations of the individuai, carpal bones are not commoru 
When dislocation occurs It usually invtilves the semilunar bone Im 
mediate reduction If possible is indicated but if complete reduction 
Is Impossible It is far better to make an incision and remove this bone. 

Failure to recogniic this dislocation or attempts at reduction rrith 
mcomplete success account for a certain nninb« of cases of wrist 
Jomt loss of function ^\Tien seen late It is best to remove this semi 
lunar bone followed by traction and early active movement. Even 
before the wound is healed massage and exercise as outlined under 
CoUes fracture are Indicated 

Whenever traction Is used In any |oint condition^ especially the 
wrist Joint, it should be frequently released to allow as^ted active 
and active movement. 

Complete dislocation of the wrist Is comparatively uncommon. 
Complete dislocation of this jomt is always accompanied by extensive 
injury to the capsule the Ug^enta and possibly to the tendons 

When seen early manlpuladoo under anesthesia Is usually success- 
ful Old dlslocatioos will require traction and the overcoming of con 
tractures by heat and heavy massage for a number of days before 
attempting the reduction 

Following reduction the same pbyriol therapy maneuvers as out 
lined for CoUes fracture are in^cated Accompanying Injunes of 
course must be repaired to insure function 

Sprains of the wrist joint frequently follow falls on the extended 
hand backfire of a motor when attempting to crank it sudden jerks 
or twists when attempting to jump onto a moving street car etc. A 
sprained wnst should always be i rayed to role out the possibility 
of fractures 

A true spram of the wnst joint often accompanied by sprains In 
the metacarpophalangeal thumb joint and by tenosynovitis yield more 
readily to early active physical therapy treatment timn they do to 
splints casts and disuse 

The early use of diathermy foUowed by immersion In a hot whirl 
pool bath and by massage (gentle at first and increasing in force as 
the days go on) will usually result In the cure of a sprained wnst 
within two to three weeks Between treatments the patients are often 
more comfortable If a wristband or tight strapping is used 

Strains of the wrist joint and tenosynovitis of either the 
flexor or extensor tendons m the bwer forearm are not at all uncom- 
mon These arc usually occupational conditions 1 have seen a clerk 
taken from his usual work and sent to the packing room during the 
hoUday season develop this condition after two or three days of uslnv 
the hammer ^ ® 
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Severe crushing injuries of the wrist and pt^netrating mptncj 8 D(i 
as gunshot wounds, are frequently followed by InfccUon. Adequ^ 
drainage of the infection is necessary FrequenUy there Bit o^ 
wounds on the flexor surface with or without 
flexor tendons It is far better to let these wowds heal 
attempt to drain the bfected wrist joint through these acdocn^ 
openings A dorsal lateral Indslon, usually on the ulnar side, is toe 
best approach for drainage of the wrist Joint It may be necessary 
to mahe bilateral incisions but more to the dorsal side. 

The prevention of disabling deformities by placing sy^h ^ 
joint m the position of function — I.e 30 ® to 35® doreinexeo— 
Is imperative m such Injuries. This may be accomplished by a coex 
up splint. 



Traction keeping the carpal bones separated as much as possible, 
and especially separation of the radiocarpal joints Is extremely 
Important In the presence of a wrist joint infectloa. This can be 
att^plished by a banjo splint applied to the forearm with a strong 
wire loop extending downward rix to eight inches below the fingers. 
Adhesive webbing can be attached from the web to the tips of the 
fincers and thumb with a rubber band extending from the adhesive 
wAbing down to the steel wire loop of the banjo splint (Fig 18) 
Many of these cases are bedridden and can well be treat^ with 
Thomas arm splint the traction being applied from the fingers to 
the end of the splint The diief point to remember Is that function 
«n Ister be more readily restored In the damaged wrist joint if 
mctiM nnd doraIfl«JM lm« bon malnUIntd 
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to 10 days the traction should be released for assisted active and 
active movements Heat, massage and exercise interspersed with con 
tinuous traction for at least a month wfU give fairly good function 
to the wnst jomt 

Loss OF ROTATION DUE TO STBONO FIBROUS OR DONY ANKYI^IS 
between the radio-ulnar joint Is extremely disabling The position of 
function for the forearm when rotation is threatened or inevitable is 
shght pronation that is about as of pronatlon from the medial posi 
tion ^Tien condition is threatened an arm should never be treated 
In complete supination or complete pronatlon It is best to keep them 
in the above position from the outset 

Jones has desenbed an operation for the relief of this condition 
He advocates the removal of approxlinately a quarter of an mch of 
the ulna just above its head He reports good results In the restoration 
of rotation Massage and exercise started early are necessary follow 
ing this operation 


UETACARPAL AND PHAJUNOEAl. JOINTS 

Dislocations of tice carpal uetacarpal joints are not common 
except In the th umb They are usually easily reduced but may be 
difficult to hold in reduction Firm Wt padding over the point of 
dislocation with splintage is necessary 

In the case oi a dislocation of a thumb traction and abduction with 
pressure directly over the dislocation are usually suffidenU It may be 
necessary to maintain traction with the thumb extended If possible 
this should be avoided but when necessary the thumb should be 
released after one week for intervals of massage flexion and adduc 
tion exercises These exerases and massage are likewise imperative 
m the fingers when the dislocation involves these. As a rule two weeks 
are soffidentlv long for Immobnuatlon followed by one to two weeks 
of very careful active motion before full use of the hand is resumed. 


Dislocations or the uetacarpopualanoeal joints and pha 
LANGEAL JOINTS are fairly common The distal bone is usually dis 
placed posteriorly These dislocations mav be only partial may be sub- 
luxated and may then fly back into position so that upon examination 
no dislocation is found Nevertheless the damage to the capsule with 
the accompanying synarthrosis is very disabling and may result in a 
permanent deformity as is so often seen in baseball fingers 
These dislocations must be reduced by manipulation consisting 
usually of marked hyperextension of the distal bone which should be 
graduafly pushed over the proximal Joint surface until It drops into 
posiUon Open operation Is often necessary but is usuallv neglected 
mlM fte HtJffeKd Joint sradj the paUent for reconstructive sTrserv 
Following the reduction of any of these dislocations a simple dS 
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Rest is Imperative to relieve the condition, espedally the sense of 
crepitus and pain observed In the tenosynovitis A light splint is often 
necessary to obtain rest It should be removed once or twice a day 
for heat very gentle massage, and gentle exercise. The patient should 
be warned not to move the wrist joint beyond the point of pain With 
the subsidence of pain active exerdse can Increase As a rule these 
conditions are quite pronounced before the patient sects advice and 
from two to three weets are required to accomplish the cure 

Fsactuhes op the CAfiPAL BONKS may result In stiffened wrist with 
difficulty m flenng the fingers This Is usually due to failure to prevent 
the wrist flexion which is prone to follow these fractures. Traction and 
dorsifienon are likewise Indicated In carpal fractures 
In old cas e s with stiffened wrist joint, weakness in the hand and 
loss of complete flexion power usually demand strong manipulative 
s^^rgery This Is one of the conditions In which manipulation under 
anesth e sia is justifiable. The purpose should be to produce strong trac 
tlon and gradual correction of the partially flexed wrist, bringing It 
up Into a position of hyperdorslfleiion. This should be followed by 
the cock*up splint which Is removed dally for heat, massage and exer 
After approximately one week the splint <*q n be removed for 
longer pen(^ and the hand and wrist Immersed In a hot paraffin hath 
a whirlpool bath or a hot soapsuds local arm bath, followed by 
heavier maasa^ and more marked exercise. It usually requlrea from 
four to six weeks to overcome this deformity 

Sttfp wi^ the resdt of fibrous adhesions may be overcome by 
^ng maiflpulation under anesthesia If this Is followed immediately 
^ he^t ^ light rrms^ too great a reaction. Personally 

I prefer to Urat stiff wrist joints which are not due to bony ankylosis 

^ ^ gradual mkmpulation 

of t^ ^t Join^pual^g It toward the dorsiflexed position after a 
^od Pralonj^ massage A cock-up spllntX)uld always 

be appbed to maintain the domaeadon, and the cock un nomtim 

*’*'<«ent /ored under 

Se”contracted capjule with the wbeequmt ‘Sri 

in the functional poeidon ^ rightly dSi^lt/ 
accompllsbri arthroplasty is seldom IndlcaledMowiS^J^^jTn 
luries. If free rotaUon of the forearm is pre^t,X riff 
In hypereitenslon is preferable to a wrist arthropiastv 

When an arthroplasty is perforrori tracUon should aiw,.™ ^ 
to maintain the necessary K^tlon in the new jZt, 
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one week In order to prevent a stiff joint Finger traction from the 
outset Is one of the best methods of treating this condition. Consider 
able movement can be maintained while the skeletal traction is m use 

Fractobes of the mztacarpals tend to bow forward thus short 
ening the metacarpal and destroying the normal arc of the metacarpo- 
phalangeal jomt The knuckle is lost and the head of the metacarpal 
can be felt in the palm. This deformity frequently results m a stiff 
metacarpal jomt and often Involves the function of the adjacent 
fingers For this reason it is imperative to get good alignment m these 
metacarpal fractures. 
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Benktit’s fractum: consists of a fracture at the base of the first 
metacarpal and extends into the jomt This fracture frequently ap- 
pears after a fist fi^t Traction with the thumb in the fully abducted 
position is the best method of overcoming this deformity and of pro- 
tecting the jomt function 

Pir^caJ therapy methods as outlined for dislocations must be 
foUowd in all these fractures and fracture-dislocations 


Stiff uetacarpophalanoeal and phalangeal joints are usually 
multiple and are due to marked fibrosis contracted capsule and 
synarthrosis these conditions following serious multiple Injuries of the 
hand often accompanlri with fractures or foUowing proionned disuse 
and fiiation or following ischemia, mate up a fairly lan^ part of 
reconstructive surgery The surgeons ingenuity is laid to thTUmit 
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gutter spWnt or one made from plaster Is sufficient After a week It 
should be removed for heat, massage and exercise For 
weeks only flexion exercises should be attempted, as redlslocatlon by 
active extension is fairly easy 

Old btitp ttnool joint8 pollowinc dblocatioks either nrai 
reduced or only partially reduced usually require operative procedure. 
The joint should be approached by a lateral Incision and the capsule of 
the joint exposed and incised vertically It may be necessary to 
on both sides of the jdnt and Indude the ligaments Strong trawon 
byperextenaion and direct pressure over the joint arc then used to 
reduce the dislocation. 



t- j 


Fb. i9^Aathort finger oDper for aleleU] trtetloa 


FoIlowiDg this operation I usually apply the Ellis Mock finger 
calipers (Fig- 19) fo the distal phalanx or the phalanx just below the 
dislocation and Institute strong steletal traction by attaching the 
calipers to the hoop of s banjo apilint The vertical incisions In the 
capsule are puDed Into a somewhat longitudinal Indalon by strong 
tractKin thus giving Increased capacity to the jomt capsule after 
healing , 

After the third to the s^enth^y traction is released temporarily 
to allow sli^t active exercise The amount of exerdse is Increased 
each day thereafter The ^ctlon Is maintained from two to three 
Heat the hot paraffin bath massage, and eierdso are con 
tinued imtn fuD function Is restored. 


FascTOTiM INTO Tin: JOINTO must be reduced and taimobfUicd 
le dwuld strive to start active movement early often at the end 
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to prevent this condition in the presence of such severe crushing 
injuries as are shown in Figure ao The fractures in this case were 
treated by skeletal traction leaving the soft tissues exposed for 
treatment (Figs 21a 21b) As a rule in the resulting deformity the 
hand is sli^tly cyanotic, a clammy sweat is present, the skin may 
be stretched and shiny and there is definite str^hy in the thena r and 
interosseous spaces The fingers are stiff or bend only slightly and are 
usually extended or only shghtly flexed In other cases due to old nerve 
injuries there may be mark^ contractions giving the clawhand 
Rarely is the hand stiffened m the position of function that Is m the 
position to grasp a tumbler Such a hand Is frequently accompanied 
with a partially stiffened partially flexed wnst joint- The thumb Is 
usually pulled m toward the palm m adduction deformity 

\newmg such a hand one feels that the impairment to its blood 
supjply from the various causes of Ischemia from prolonged swelling 
Immediately follovrlng the Injury or from the atrophy which follows 
disuse of the member Is largely responsible for the congealed condition 
of the hand and the fibrosis which accompiaDjcs it. No condition calls 
for greater ^ort on the part of the surgeon and the physical therapy 
expert. Seldom has the surgeon the time end patience to render the 
necessary physical therapy to restore even partial function tc such a 
hand He must depend upon the specialist and his trained techmclans 
are thoroughly familiar with the various methods and modabtles 
necessary to restore function 

Forceful fiexfng or bendmg of tuck stiffened fingert vken first seen 
vtU serve only to cause great pain and fngkfen the patient Be be 
comes like a colt that ts roughly bridled for the first time If a 
pkysiaan has made kis patient afraid to let him touch or even slightly 
manipulate the hand the battle has already been lost because the 
necessary cobperailon of the patient miU not be restored or obtained 
Gentleness therefore ts the ^rst essential The second essential ts 
never to bend stiSened ^ngers beyond the posn pomt The third 
essential ts to warn the patient and everyone connected with the case 
that li may take weeks or months to secure even a partial result 
FtnaUy the fourth essential point ts for every pkysiaan to know that 
forceful manipulation of suck fingers tnuier anesthesia practically 
always results tn a marked traumatic reaction with a definite increase 
tn the dbabilUy 


Seldom will the condition of stiff band as described above develop 
in a patient who has been treated from the onset of his injury by the 
comblnaUon of surgery and the necessary physical therapy meas- 
ures for preventing such a condldoa If however m spite of all 
efforts or because of some unforeseen accident a case has develooed 
Into this typical stiff hand the treatment should be continued fr^ 
the viewpoint of restorahon of function Do not let the patient be- 
come discouraged or lose confidence Do not lose intei^ In the 
ewe your-lf It wfll require long paInjtnUng rflort clow nttnqUOT 
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inside boiler i5 filled with paraffin, such as is used In preserving 
These of paraffin can be purchased at any grocery store The 
cakes of paraffin are now melted by hot water in the outer boiler — 
an except a small piece If a piece fa stiH inunelted the paraffin is 
not too bot if all IS melted it may get too hot, and a thermometer 
becomes necessary Tbe hand Is pla^ In the wax for one minute 




Hand and Wrist 


70 [?g£ri 

to the smallest details, constant supervision of the physical therapy 
technician and the maintenance of this program for weeks and 
months to restore function but complete or nlmost complete func 
tion is possible if one sticks at the job Most of the cases of this 
nature will dnft to a surgeon after the condition of stiff hand has 
developed They usually come for operative treatment Many things 
must be done before operation is considered If indeed It is eventually 
necessary 


Methods of Treatment. — Improvement of the circulation is one 
of the first considerations Jones very aptly refers to this as “dreu 
latory gymnastics ” All methods which cause a vasodilatation In this 
extremity will improve the arculatlon Many of these methods wlD, 
at the same time, soften the skm and the contracted aponeurosis 
and help redevelop the atrophied muscles, tbe combined methods 
will have a cumulative effect upon the ultimate desired result In 
considering the various measures independently I want the reader 
to vlauallxe the sequence of action and the adoption of several of the 
methods at each s^ce of treatment Instead of thinking of them as 
separate measures any one of which may suffice 


Contrast Baths — Contrast baths consist of soaking the hand In 
hot water hot soapsuds or hot camphorated oil for is min then 
immediately immersing the hand b cold water for 3 min This should 
be repeated three times at one sittbg The sudden contrasts b tern 
perature give a marked vasodflaUUon and ore very efficacious for 
ImpTovmg the circulation They should be repeated daily The tem- 
perature of the hot bath should be approxlinately 106 F (41 i C ) 
and can be bereased gradually to 112 or 118° F (444“ to 
47 7 C ) The temperature of the cold bath should be approxlinately 
40 F (4-4 C ) 


promotbg hyperemia m the 
extri^ty by the use of elastic bands around the breann or by 

motor-driven suction appa 
ratus aH are beneficial In Increaaing drcnlatlon 


Hot Paiajtin Bath —The hot paraffin bath imnr™-. it,. 
tion Boftena the akin, and aoa t^es preparea the hand and 

hel^measurea that 

U„« Wwaen ^taenu provided It fa ^ Sin" 

traction apparatus (elg 33 ) -r 

Tha paraffin bath for the handa can easily be nre™~r . i 
by rising a double boRer ordlnarny used tm 
£ large'enough for the hand to be placed in H 
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rrotJd fit the patient s deformed hand A ball of dental wax is 
softened in hot water and then put around the handle say of a 
hammer It is then dipped m cold water and immediately hardens 
becoming a definite part of the handle The handle is then dipped 
m hot water until the wax is softened again and the patient graspis 
the ban of wax as far as his restricted flexion movements wiH piermit 
An impression is made in the wax of each finger and thumb The 
handle is thjn submerged m cold water until the wax hardens The 
patient now a tool with a handle that exactly fils his deformed 
hand He uses this m the workshop and cames it back to the ward 
or to his home and uses it se\eral times a day as a means of eierdse 
As the fingers flex further and the grasp improves the wax can agam 
be softened and a new Impiresslcm of his grasp made Since the \\ ar I 
ha^•e used this with great success on a number of piatients 

Combination op DoTEiENT Forms op Treatment — Many com 
bmatioQS of the abo%’e maneuvers giving heat and exerase at the 
same time and massage and hydrotherapy simultaneously and even 
occupational therapy and hydrotherapiy are mlllxed thus 

(a) A favorite therapy eierase of mine is to have the patient make 
13 pulp balls and gis’e them to me on my visit the next day He is 
given B bucket of warm water into which be places a sheet of news- 
piaper He then immerses tlK stiff hand in the bucket of water and 
proceeds to work the sheet of newspapjer into a pulp ball The num 
ber of pnilp balls he Is to make is in^eased two a day This is a very 
homely method but extremely efficaaous (Fig 33) 

(b) The whirlpool bath has been menUoned many times in the text 
and has already Deen described* It is of great \-alue m treating these 
stiff hands l\^e the hand is submerged in the whlrlpiool bath or 
even a local bath massage can be administered to great advantage. 

(c) omen piatients have reported that washing dishes or wash 
ing dothes m hot water has bera of great assistance in o\*erconimg 
their deformity Men patients should not consider it effeminate to 
try similar methods 


Traction — Traction Is mentioned last but In a great many cases it 
is applied first and proves of the greatest value in o\ercoming the 
stiffened finger }oints In some cases continuous traction Is indicated 
while in others traction appiaratus fa pjut on at night and works while 
the patient sleeps. So many different forms of traction apparatus have 
been described that do effort wfll be made to emnnerate them here. 

Captain Abbott 

^ fiW using 

^ mttbod He fitted a glove to the hand and attached elastic band! 
to the finger tips of the glos-es and then attached the ODom.t* t 
the robber band, to a dor^l plaster splint ext^dtag thl 
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taken out for two minutes and placed in for another minute. Keep 
this up for 10 min Then allow wax to harden and remove as a glove. 
The temperature of the paraiRn ^th is approximately no® F 

(43 33*" C ) 

Massage. — Massage should be very gentle at first end then grsdu- 
ally increased, but never to the pain point. It should consist of 
stroking at ftrat and later stroking and kneading, usually from the 
tips of the fingers upward through the palm, wrist, and forearm, fol 
lowing the line of venous Bow It should be persisted in for 30 to 
45 mb Each stance Is of Importance and increases in Importance 
as the case progresses toward recovery 

Muscij: AND Joint Reeducation — Muscle and joint reeducation 
should be interspersed at frequent intervals during the 45 inJn, of 
massage This variation prevents both the patient and the technicisn 
from becoming fatigoed. Marty of these patients have forgotten bow 
to close the fingers and must be reWuetted Flexing the same joint 
on the opposite band while attempthiff to flex the Injured joint is 
an excellent means of re&tabUahing joint habiL At first, muscle 
training cxeroses consist of having ^ padent concentrate upon the 
effort of flexion or extension even thnugh he has no power of per 
forming the movement at the same time the technidan flexes or 
extends the finger as far as possible without causbg pain. This fs 
tedious work especiall> when every Jobt in the hood must be treated 
m this manner The surgeon or if the case has been referred to a 
jpedahst b physical therapy the latter should frequently supervise 
the treatment to make sure that none of these steps are being neg: 
lected. 


Exercise — Exerdse espedafly voluntary exerdse by the patient 
himself is of the great«l It^rtance We can perform aD the other 
measures, but unless the patient will cooperate to the fuBest extent 
in developing voluntary eiercbee, fnncUoo will never be restored 
At first eierdses m»y hive to be peselve l»ter, assisted active eat 
rises may be added and EnaUy exercises may be performed by the 
patient himself Resistant movements are the bat, that is, flexion 
or extension while t^ tedmidan is resiaUng the movement. Many 
jneriranical devica have ^ made to stimulate exerdse in the 
angers. Those which requ re voluntary effort on the part of the 

paUent are the most successful 


OccOTATlONal Tmaanv -ri3(^patlonal therapy which furrrisbes 
tore of the insUtuted 

as art, as possible Dr Allen of Indlartapoll, arly In our partldpa 
tlon fn the "orW <>f dental wax applied 

to a hammer saw and plane or slmflar tools to make a grasp^Udt 
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a woven-hke manner around each finger from the web to the tip, 
and to the ends of the adhesive straps ore attached strong rubber 
bands. The opposite ends of these bands are attached to the loop of 
tbe banjo splint (see Fig i8) As the flexion of the fingers Improves 
the wire loop can be bent into a position of greater and greater 
flexion. The bands should be tl^ten^ as the patient develops greater 
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toIcraDce The traction must be freed several times a day tor active 
cierdses by the patient, especially eierdses aimed at extension and 
then Sexion to the point thus tar gained. Traction is always nacessary 
where there are marked contracUon and stillness in the phalange^ 
^nta Mura to use tract.on in these cases Jeopardizes the resulL 
Only slightly forcing flexion or conversely extension In these joints 
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fingers The rubber bands gave a constant pull cxtcnslonward Many 
variations of this principle have been made, notably, straps sewed 
to the tips of the glove fingers and extending backward through rings 
or leather loops to a wnstict attached to the glove and containing 
buckles The jjatlent is instructed to lighten ihac leather bands In 
the buckles until he has as much extension traction on the flexed fingen 
as be can stand Both of these procedures are reversed when the 
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of these conditions In all these cases the pnncaples of physical 
therapy including traction and splintage, are definitely Indicated in 
the lieatment 

Hip Joint 

Associated Disturbances. — Loss of function following injunes to 
the hip joint are often associated with ftinctlonal disturi^ces in the 
knee and anUe joint 

In fractures of the femur disuse from prolonged immobiliiation 
often results m fibrosis both In the hip and knee joints 

Traumatic arthritis is not at all uncommon m the hip joint, espe- 
cially in older individuals It may follow a direct blow over the hip 
jomt or force aprphed Indirectly to the hip joint as when a patient 
falls a distance and alights upon his feet Frequently the first x rays 
of the hip jomt win show some oateo-arthritic changes present in the 
uninjured as well as m the injured joint and also present about the 
sacro-fliac joints A later x ray say three months later may show a 
definite ioaease In the oateo-wthiitis of the Injured hip joint with no 
change observed In the later film of the umnjured hip This is definite 
proof of an aggravation of an old osteo-arthntls of the hip which was 
latent and is a very common phenomenon. In older indMdoals it is 
always wise to x ray both hips for comparison. 

Fibrosis may foDow a suppurative arthritis of the hip jomt. As a 
rule however the acetabulum the bead of the femur and occasionally 
the i>edi of the femur are mvolved In a suppurative arthnUs develop- 
ing an osteomyelitis and marked destruction in and about the hip jomt, 
which requires operative treatment. Another not mfrequent cause of 
hip joint loss of function in the presence of a suppurative arthntls is 
tlte spontaneous dislocation of the hip joint which usually occurs m 
the presence of a long-continued suppurative process m this jomL 

Bony ankylosis usually follows trauma of the hip joint whenever 
a suppurative or tuberculous mfeclioo supervenes. 


Prevention of Loss of Function, — ^Traction treatment of frac 
tured femurs especially skeletal traction permits of early mobiliia 
don of the hip jomt and does away with many of the cases of fibrosis 
In Intracapsular fractures of the neck of the femur Whitman s 


abduction method with the body cast may be used for a great many 
weeks without loss of function m the hip joint However In many 
cases prolonged physical therapy methods must be used to restore 
function. Recently Jones of California has developed a traction 
apparatus (Fig. 35 ) which can be applied with the fixed arm of this 
instrument in a plaster cast on the lower normal leg and with the mov 
able arm attached In a plaster cast on tHe lower leg of the injured 
side By means of the screw shaft, traction can be applied to the 
injured leg with countertraction in the fixed arm of the instrument 
attached to the weR leg I have used this in three cases in which the 
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may so erode the joint surfaces that a traumatic arthritis is devdoped 
bv the treatment 

In a few obstinate cases I have used Mock’s finger calipers attached 
to the distal phalanx, combined with a banjo splint to obtain neces- 
sary traction Likewise I have used finger nail traction A bole Is 
Iwed trough the distal edge of the nail and a soft wue or silk 
thr^d is drawn throu^ the hole The rubber band is attached to this 
and then to the loop of a banjo splint In case of traction on one finger 
only a single splint protruding six Inches beyond Uie finger can replace 
the banjo splint (sec Fig ao) 

Splthtaoe. Splintage must be used whenever Indicated, The cock 
up spunt to mafntam the wrist at a as® to to® doniflexion is fre- 
(^ently indicate^ It will be notlc^ that Improvement In the flexion 
of the fingers foUaws plaang the wrist In this position 


, ^ obstinate cases of ankylosis of the finger 

joints due to contraction of the capsule and adhesions, I have h^ 
some excellent results by the following simple operation 


A sharp knife U Inserted throngh the skin on dthei 

^ joint and a vertJ^ Indsion Is made 

through the joint capsule. As attempted flexion of the finger is made 

adhesions or foreshortened 
^ ^ 'The finger fa 

^ gradudly until full flexion is obtained Next 
through the skin and into the bony 
^ the Calipers Is fastened 

to tl« loop of a l^jo ^Ifnt by a rubber band to nimtaln traction 
wH^ s^mrates the articular surface and tends to pull the vertical 
indsion in the capsule Into an elongated or longltuS line Early 

SSm ^ mohoa can be utillxed in the 

aff^ed finger evtt while the traction fa maintained This method fa 

outUnrf abov* aZi th.t to 


“’““-“'TOOT COITOinONS 
One or more of to jofntj of to wrijt h,n^ o- 
Involved In nerve injorles naming 

Volkmaime Iscbendc paralytii occssioiud^^^ clMhnnd, In vtm 

tnre of to f|^ of ‘1« 

elbow joint Injuries and In to lower third of 

wive ie mmculospfral nerve and fa fa^ to to CST, 

There ore certain operadve prweduK ^ 
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entirely over the lower abdomen and pelvis Following tie application 
of beat firm stroking and kneading massage should be instituted At 
first tbe surgeon should daily asslA the patient in a certain amount 
of active ciercise and as soon as it 13 safe the patient must be en 
cotiraged to continue and Increase actne exerase. The amount and 
dosage of these methods must be increased da 3 y 

BtTPPCmAm'E CONDITIONS 

In suppurative conditions of the hip Joint the patient usually be- 
comes cachectic and anemic. I\Tule the above local administratioD of 
physical therapy will help restore function to a certain extent In the 
hip joint geneal phj'sical therap> In the nature of quarU light violet 
rays combmed with cod Uvrr oil Is extremely important and should 
ne%“er be Defected. If the patient can be moNtd outdoors In the sun 
shine helIotherap> Is definltel) indicated. 


PEFOBimTES RESU1.TINO FIIOM ITBllOUS FIXATION 

Deformities which are the result of fibrous fixation require traction 
occasionally splintage and heat, massage and 8 Cti\‘e exerdse The 
usual defonnit} is flexion of the hip joint and increased lordosis of 
the lumbar spine. Often the flexion deformity is accompanied with 
marked contraction of tbe adductor muscles near their origin. 

In younger people subcutaneous incision of the contract^ adductor 
muscles follow^ by manipulation of the hip jomt under anestbeda, 
and followed Immediately by prolonged beat massage and assisted 
acti\'e and active exerases will often result in restoration of function 
If the condition is the result of septic processes it Is questionable 
whether this procedure should be follow^ Certainly several months 
should elapse before it Is attempted Dunng the waiting period pre- 
vention of further deformity is indicated 

In older Individuals it is much wiser to resort to slow traction on 
the lower leg to overcome the flexion deformity accompanied with 
daily physical therapy treatments as already outlined. Ev'en in old 
people it may be necessary to sever the adductor muscles subcutane- 
ously near their ongin before their flexion deformity can be overcome 
The opposite or normal hip sbonld be exerosed daily by flexing the 
thigh completely on the abdomen in order to help overcome the 
lordosis deformity In tbe case of old fractures or in old people, no 
undue force must be used In this raanipulativ'e procedure, even of the 
well hip because of danger of refracture or of fracturing tbe neck of 
the femur in the unmjured hip 


ANKYLOSIS AND OLD DISLOCATIONS 


Bot> ankylcBb of the hip Joint nnd old hip dlsloraaonj fremienUv 
require operaUve procedure In tbe young person Mthroplest/of Uk 
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deformity In the neck of the femur was definitely overcome By the 
use of this apparatus early mobilization of the hip Joint can start 
"When suppurative processes develop In the hJp Joint following 
injury they must be opened and drained A drainage tube placed in 
the Wp joint causes erosion of the joint cartilage and Invananly Icidj 
to ankylosis. Therefore, if drainage Is necessary, a tube or Penrose 
dram can be sutured to the cut capsule above and below, thus form- 
ing a tunnel A slight pull upon these drains will keep the capsule 
wound wide open Traction on the lower leg is essential to overcome 
the abduction position of the thigh and the flexed position of the knee 
which practically always accompany this condition. The tractioo 





npparatus JhemW ^ rcl<^ ,CTcral Uma a day and active move- 
ni«t of the Up Joint ^ the patient ,bonId be Insfated upon 

Early funedon In the Up joint by the use ol walklng^alipera has 
b«n an excellent m^^rev^g fynetion m thhi joint 

foDowing injunes m the lower extremiiy ^ 

Restoradon Funcdoti.— If proinjgtj immobilliadon by the 
body cast has been ne«s^ as won as the cJ?Tre^L«l 
physical therapy stold sta^ TI^ patients are usuallv still bed 
Sdden Heat can be a^Urf to the Up Joint in tiSTi, „r 
lomentadons, an inlra red lamp or a large electric baker wUch Us 


Unumted Fractures of Neck of Femur -tSSTiiI 81 

during tlie last 14 months I have had two cases of unumted fractures 
of the neck of the femur — one m a man of 26 and the other in a man 
of 40 years of age I operated on both of these patients performing 
a modified Bracket operation. Good union and 80 per cent function 
in one case and 60 per cent function in the other were obtained 
chiefly by the early and persistent use of physical therapj methods 
as already outlined 



Fic. a —Stine ms lit- 6* toUcmlng two m«ki f havr iLeletja tnrtW* Th. 
iMd b polled doT.li t the lerti of the amrnbaJum. fThe 

pladT liM .to. . 6b,oamk,to». mmtio (Tht MUbdiu., 1 . o:.„ 
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Hip Joint 

hip may be justified In older fndlvlduaU this procedure is questko 
able If the ankylosis is in a badly deformed position transtrochanteric 
or subtrochanteric osteotomies may be considered (higs 26a, 26b 26c) 

UNUNITED FRACTUBES OP NECK OF FEUUR 

UnunIted fractures of the neck of the femur In old Individuals arc 
not uncommon, but they are rare In young Individuals Nevertheieffl 
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KlfTE 

Causes of Loss of Function. — Loss of function In the knee 
Joint accounts for a large percentage of the handicapped people in 
civilian life Lying as a pivotal point between the large thigh bone 
and the large bones of the lower extremity it is practically always 
involved whenever a fracture occurs either above or below the knee 


FRACrUMS OF ENIE 

I.ongitudinal fractures through the head of the tibia directly into 
the knee joint and fractures of either the lateral or medial cond>le5 
of the tibia T” fractures through the condyles of the femur frac 
tures of the head of the fibula and the fractured piatella are the most 
frequent direct types of fracture deranging the knee joint Fractures 
of the patella may be accompanied by a direct injury to the synovia 
and capsule and the interior of the knee joint or may indirectly affect 
the function of this joint Within the knet jomt proper fracture of 
the tibuil spine is the commonest type of dhablhag fracture Occa 
siooal sprain fractures with the teanng off of one or more of the at 
tachments of the crucial ligaments occur The usual example of this 
type of sprain fracture is the tearing ewa> of a part of the articular 
surface of the tibia m the vidnity of the attachment of the anterior 
crucial ligament 


STRAINS or ICK££ 

Strains of the knee are not at all uncommon They differ from 
sprains only in the degree of force and length of time of action of 
force npon the knee joint. Strains of the knee may be followed by 
a synovitis but it Is ncNcr as persistent a type as Is seen m sprains 
neither docs It tend to recur Failure to rd]e\e the synovitis In 
stnuned conditions may lead to a thickening of the ^nioWa, bvper 
trophy of the villi of the synovia and calcification. Heavy individaals 
often complain that their knees are weak. Repeated slight strains 
are not uncotomon in such people. The slight frequently recurring 
synovitis may gradually lead to thickening of the synovia and a form 
of traumaPe synarthrosis This may or may not be painful Such 
indivaduals especially heavy women complain of cracking and grat 
ing noises m tbdr knee Joints, particularly when climbbg stairs. 
This form of arthritis is more probably dne to this repeated slight 
trauma than to toxic causes otherwise why does it seem limited 
to heavy individuals and especially to heavy women who have a 
weaker protcctivT mechanism about the knee joint? 
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Functional Position — ^Vhen partial or complete antylosis of 
the bip Joint is threatened or Inevitable, one should place the thigh 
in the position which will tend to give the best function As already 
indicated the commonest deformity of the hip is flexion and addoc 
tlom When ankylosis is Inevitable effort should be made to place 
the thi^ in an extended slightly abducted position with slight oat 
ward rotation 
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INJtnUES TO SESIILUVAR CASTILACES 

Injunes to the scmitunar cartilages can become extremely disabling 
and ma> account for man> of the pennanent disabfllties withm this 
Joint Displacement or fracture of the external semilunar cartilage 
is comparaU\-el> rare and does not gf^'C the marked s^THploTm usuall) 
foimd when the internal cartilage Is mTOlvetL Locking of the knee 
seldom occurs. The commonest sign Is a catch and then a sudden jerk 
or slipping just before complete extension of the knee is accomplished 
This catch or shpping is referred by the patient to the external aspect 
of the knee and the surgeon, with his hand m'er this area, can usn 
ally feel the condition Certain phlegmatic indmduals may ignore the 
condition altogether but others espedally if compensation is in^UTd 
worry o\'er such an injurj often making operati\T procedure com 
pulsory 

Displacement or fracture of the internal semilunar cartilage is a 
disabling condition It Is usually accompanied by marked effusion mto 
the joint pam and a locking of the joint These symptoms ma> sub- 
side and may not recur for months or jtars I seldom operate after 
the first attack If it shows signs of subsiding. Recurring attacks of 
synosdtis pain oi.*w the internal semflunar cartilage or recurrence of 
locking males operativ'e procedure justifiable and often necessary 


JOrVT MICE IN kNTE JOTVT 

Osteockondnttx dtssecans and Jomt mice are practicaDj as common 
in the knee joint as in the elbow joint The> frequently follow trauma 
or maj be a late condition in the s>-narthrosis described abo\*e or ma> 
follow a defimte arthntls of this joint Rice bodies tend to form in 
fringes of the tom synoida Hj'pertropby of the synoMal villi followed 
by calcification Is frequently the source of these joint mice MTien 
present they can simulate dislocations of the semilunar cartilages 
and when trauma re\‘eal5 the first manifestation of their presence 
differential diagnosis from injured cartilage is difBcuit An x raj usu- 
ally shows their presence whereas an x raj seldom shows a dislocated 
cartilage. It Is important to mate the differential diagnosis because 
in the operathe procedure the knee joint must be more tborooghlj 
exposed for removal of joint mice thjin is usuaDj necessary for car 
triage operation 

PISLOCATIONS or KNEE 


Dislocations of the knee are more frequent fh np formerly due to 
the extreme inolence of many present-daj accidents espedallj auto- 
mobile acadents There are three varieties the dislocation bebg named 
according to the displacement of the tibia, as foUows (a) fonwd dis- 
location (b) backward dislocation (c) lateral dislocation 

These conditions of course are totaffy disabling unless thpv an. 
fullj reduced Tie loM of function wUch follotvsT^loiSoirb d^ 



SPRAINS OP KNEE 


Sprains of the knee are second only to fraaurcs as a cause of loss 
of function in the knee joint Tearing of the internal lateral Up 
ment is the commonest form of sprain If It tears at a point on i 
levd with or above the internal condyle of the femur, the internal 
semDunar cartilage is rarely Involved, but a tear below this level 
is usually accompanied with a displacement or a fracture of the in- 
ternal semDunar cartilage Such a condition is accompanied by t 
marked tynovitis, and if the semilunar cartilage has involved, 
there is usuaDy a recurrence of the synovitis 
Spram of the external lateral ligament Is not a frequent occur 
rtnee It is not usually accompanied by a synovitis, neither is the 
eitcrnal semDunar cartilage damaged by this sprain 

Sprjdns of the crudal DgamentB usuaUy a stretching or a complete 
rupture of one or both may occur without ao> evidence of fracture. 
The anterior crudal ligament is more frequently damaged than the 
posterior The anterior crucial ligament is attached to the internal 
prominence of the spine of the tibia and the external semDunar carti- 
lage is attached to both the ligament and tbe spine of the tibia Fre- 
quently in injuries of tbe anienor crucial Ugamenl the spine of the 
tibia is torn off and displacenieot of the external semDunar cartilage 
occurs 

Stretching or rupture of tbe posterior crudal Ugament alone is very 
rare Cubblns of Chicago is of the opinion that this inlury is com- 
moner than is supposed and that It is frequenUy overlooked. Damage 
to this ligament usually occurs In severe dislocations of the knee 
joint 

In die presence of a persistent synm'itls with poin on pressure 
over the re^on ol one or both Bemflunar cartllaffes, a diagnosis of 
injury of the ^nuluoars b frequently made Tbe lacreasS autero- 
posterior laterd tnovemenu of the knee joint are not evident 
because of the persbtent effusion and swelling In many cases the 
semDunara arc operat^ upon and removed The escape of the effu 
Sion at the Ume of the operaUon and the proiongedrest foUowing 
the operadm ^d^te the swoUei condidou of thb joint When the 

SPSAIN rHACTUiH! OP KKIE 

Sprain /ractut;n have aircady bwn tcterrtd to In a .nr.ln of tbt 
tnlmnl lateral ligamrot a chip fracture at the point oF its attaci- 
mctit to tlK lemur is IrequenUy revealed by STroeatoMtam. 
Liteirfse the a ray rraj show a chip fraaure from 
fibula la spratas ol the external lateral llgameBL ” 
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PENETRATTNO WOUNDS OF KNEE 

PeDCtratlng wounds of the knee Joint are common. When a foreign 
body has penetrated the knee joint it must be removed If the pene- 
trating bo^ is a piece of sted or a bullet, removal can usually be 
done at once If the material is dirty and infection is liable to follow 
early removal must be followed by adequate drainage for possible 
infection If infection has already develop^ immediate drainage with 
later removal of the foreign body may be preferable 
External wounds of the knee Joint for example severe lacerations 
and severe bums may result in a complete loss of function due to 
gear-tissue formation 


DISTAKT TKJTT Prro WHICH ATTECT KNEE 

Distant Injuries may account for loss of function In this Joint It is 
not uncommon to see a stiff flexed knee joint foDowing an amputa 
tlon m the upper third of the leg Fractures in the extremity distant 
from the knee joint can easQy remit In o stiff knee due to contrac 
tures and flbrosis. Atrophy of (he strong muscles and aponeurosis sur 
rounding the knee jmnt due to prolonged immofanitation of the ex 
tremity prolonged disuse cord Injunes or other causes for paralysis 
may frequently result in definite loss of function In this joint Fol 
iDwlng fractures m the foot, a marked flatfoot condition may develop 
Following a prolonged fliness after which the patient is allowed out 
of bed to wuLL around In carpet slippers while the muscles are stiH 
In a weakened condition may result In a flatfoot As one grows older 
be may devdop a flatfoot condition of flatfoot frequently causes 
derangements of the knee joint which may become very dlsablmg 

Prevention of Loss of Function. — In addition to the preventive 
measures already referred to In remarks coocemmg loss ol functon 
certain general prinaples must be observed In all knee joint Injuries 
If loss of function is to be prevented m many of them 

Cakeful Diagnosis — Diagnosing the Injury as an Mermd de 
rongemeni of the knee joint allowing the patient to continue to use 
that joint when careful study and obwvatlon might reveal the defi- 
nite nature of the tnfury thereby aflowlng insbtutioo of proper early 
treatment accounts for a great many cases of prolonged dfaabillty 
and occasionally a permanent loss of function. ^ 


Accukatx Diaonosts of Each Injuky— Multiplicity of Infunes 
which may foUow severe knee-joint traumas require In this Joint as 
In the shoddtr Md elbow Jointn accurate diagnosis of each infurv 
and the adaptaUon of that line of treatment whfch wtll aive the 
greatot protection to ultimate function 8 e me 
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to the tearing ol the lateral llgamcnU and to the stretching or rrp- 
turc of internal crucial ligaments Injurica to the popliteal Nervis 
or neiA*ea must iUn-n>'3 be kept in mind IVe^iurc upon the popliteal 
artery if the dislocation Is Uft reduced mn> cause gangrene In ooe 
of my cases of dislocation of the knee there was Immediate e\'fdence 
of Injury to the anterior tiblal nerve and ^sdlhln a few hours a cold 
blanched lower exlrcmltj was noted In «pitc of earl> reduction of 
the posterior dislocation, the lower extremllj became gangrenous An 
amputation was finalli ncccs5ar> Imr^iaiel) fotfovring the amputa 
tlon Dr HIrsch pathologist at Si Lukes Hospital, dissected out the 
structures In the popliteal space There was no evidence of cttenul 
Injury to the popliteal nrterj >tI the Intlma of this arter> had been 
tom completely loose and washed don-nward for approximatclj two 
inches at which point it comp!c(cl> blocked the lumen of tbe artery 
A considerable thrombosis formed abo\c this point of block 


traumatic ASTltlimS OP KSTI 

Traumatic arthritis has already been mentioned It can easilj be a 
late de\elopment In knee-joint trauma Contusion of the joint cartibgc 
cannot be recognized in early x my pictures and >Tl films taken *c' 
eral months later may show definite evidence of bonv proUfention, 
the picture of an osteo-arthritls ThU condition ma> progress until 
the joint function la completel> dcstrmed when ankylosis will fol- 
low This type of arthritis Is usuallj due to a combination of the 
trauma plus Invasion of the knee Jobit by Infection Frequcnllj tran 
matlc arthritis is a late development from injuries to the simm-hu 
Tbe synovial fringes may be contused by Impinging between the joint 
Burfacea or there may be tears and hemorrhage Into the fnt parts, es- 
pedshy the Intrapa^ pads and the fnt contained within tbe Uga 
mentum muoHt^ COTtttsIon of a fat pad followed by hemorrhaje 
and sweHtog followed by fibrous and frequently calcareous changOj 
may be the of the arthritis and may eventually result In tbe 

formation of joint mice as described above. 

” lofraiuent site for purulent arthritis es- 
Is 0"“ a history of slight 
^ from pyogenic organisms 

nm^g this jota^ too^y esM of purulent arthrftl, go undiagnosed 
to the Joint carSage and sur 
rounding bone. Loss of joint functloQ freqaentiv foUows^iis condl 
tkm Early diagnosis adequate drainage, the avoidance nf drninate 
tuba ■***• ‘*f and early mcbtUxadon of Ihe^t atodrata 
age are the only means which will prevent almost 
function In the knee joint following a purulent arthrlUj^ 
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their feet or if this ia impossible to use walking calipers When 
calipers are unpractical the patient should use crutches height 
bearing as already Indicated is an excellent preventive measure when 
mobilixation of the Joint is contraindicated 

Early Drainaoe. — Extensive swellings of the knee joint from effu 
sion or hematoma should be relieved as rapidly as possible Rest 
beat altematmg heat and cold and occasionally m assage may be suffi 
aent However in the more severe effusions aspiration and (if it 
recurs) repeated aspiration are far better than to allow the overstretch 
ing of the capsule over a period of weeks When there Is a hemo- 
arthrosis early aspiration wiH frequently prevent blood-clot forma 
tlon with subsequent organlxatlon and fibrosis and often traumatic 
arthritis of the vanous types already described 

The early diagnosis of pus within the joint and early drainage before 
great damage Is done to the jomt cartilages or adjacent bones is abso- 
lutely essential if complete loss of function is to be avoided 

Traction — Traction thereby separating the joint surfaces is 
equally as important m the knee Joint in many conditions as in the 
joints already described ^Tienever possible this traction should be so 
arranged that it can be released for active knee-Jcdnl movement at 
least twice a day In the majority of cases where traction is necessary 
for fractures in the femur and adhesive traction bands are used across 
the knee joint, release of the traction for knee-joint movement is im 
possible For this reason skeletal traction through the condyles of 
the femur leavmg the knee joint free to be moved is preferable 

Early Treatment — The earlier heat massage and active exer 
dses can start m an injured knee joint (depending upon the nature of 
the trauma) the surer are the possIblUlles of restoration of function 

Mobilization ot Patella. — ^The importance of mobiUting the pa 
teHa In practically all knee-joint injuries and in all knee joints where 
prolong^ immobflliation is necessary or has been instituted, must 
be emphasiied and reemphasized Tbe tendency of the patella to be- 
come adherent to the InfrapateOar tissues the fibrosis of the bursae 
about the patella, and the contraction of the patellar ligament, is the 
commonest cause of stiff knee joint Even when massage and exercise 
of the knee joint proper are impossible that line of treatment alwuld 
be adopted which leaves the patella exposed for massage and frequent 
lateral and up-and-down movements Surgeons have learned the ira 
portonce of k^ng the foot elc\-Bted at a nght angle to pre\ent foot 
drop and the Importance of placing the arm In the case of wristdrop 
m a cock-up splint thev are more and more learning the Iraporta^ 
of treating the injured shoulder In the abducted elevated position but 
the Importance of tbe mobflizatlon of the patella, which falls in the 
same prevenU%-e category Is not appreciated or is too frequenUy 



Knee 


ca fOkirMT 9 
w u 

Earl\ Functioh —Prior to the Mar the majorilj of us unable 
to recognize manj of ihcKo obscure Injuries were satisfied with tbc 
diagnosis of Internal deranRement or ipraln of the knee jcrfnl tnd 
resorted to the time-honored treatment of fmmobdfzfng the Lore In 
a plaster cast for n period of rexeral wrcL< or months 1-ortimatri) 

In the >Tiungcr people nature was kind and restored full fuortloo 
after such treatment. In older Individuals however, prolonged hn- 
moblUzatlon usualli resulted In a stiff or partial!) stiff knee joint 
It Is notevrorthj that In the knee folnt s)narthrojIs thickening of 
tbc capsule, contraction of the Mipmcnls, and adhcsfooi within the 
joint are not so common following prolong ImmoblUzatlon as Is w 
case In loinis of the upper exiremlt> Tl^ exception to this is when 
the patient is bedridden and the knee la ImmoUlIzcd cspcdall) in t 
cast In this group, soft tissue stiffness of the kn« Joint Is common. 
Complete Inunoblllzallon of the joints In the upper cxtrcmil) is 
tlcaliy alwa>'a associated with complete disure whereas ctm^rte 
Immobilization of the knee In a splint or jdaster cast, provided toe 
patient is not bedridden Is always accompanied trilb a certain amount 
of use. Even though such a patient vmlks on crutches the Injured 
lower extremity is swinging U being lifted to nn elev-ated position when 
the patient sits down, and Is otherwise moved A patient who has hb 
knee ImmobfUted and yet Is allowed to nalk upon that eitrcmliy is 
receiving more movement and exerdsc In the knee joint than wc 
usually suspect Undoubtedly It U this limited ererdse and limited 
coutlnualloa of fuirctlon that prevents more severe damage In pro- 
longed ImmobOkatlon of the knee joint IVc hav-e In this example 
on excellent criterion for the functional treatment of aH joints when 
ImmobilixBtlon of either the upper or lower cxtremilj Is necessary 
Active movements of the upper extremity and morements and weight 
benring in the lower extremity arc essential If loss of function in their 
various Joints Is to be prevented Pnlienu who hare tbc knee jt^nt 
encased in a plaster cast while tbc Joint Is still somewhat swoUen fre- 
quently complain that the cast Is loose alter three or four weeks. If 
they only knew It this U a direct gjfi from the gods for it allows a 
certain amount of motion iridcb Is greatly to be desired 


Easxv Massage— ^ far as possible oil Injuries of the knee joint 
should be treated by eariy massage This Is espedalJy true fn frac 
tures of the lower extreml^ ^ch require the paUent to be bedridden 
A cast extending ^oss knee joint In a bedridden paUent always 
results hi « tore wmch Is overcoine only after weeks of pro- 
longed effort In rfder indlvidoals it is frequently never overcome. 

WALKIKO-— Th«« are severe Injuries within the knee joint and 
severe Injuries in ^e low« extrenuty that require prolonged Immobl 
li^on often with a ol^ foyr tlon In the knee joint can be 

prevented or greatly reduced by allowing »uch patlenU to walk upon 
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For the last five years it has been my custom never to apply a pos 
terior splmt to the knet fomt foUowtng this operation llie case is 
lEually operated upon In the morning In the afternoon I visit the 
patient and show him the loose padded bandage -which has been 
applied to the knee Joint and instruct him that he Is to move the knee 
as far as possible within this bandage The patient can be trusted not 
to move it beyond the pain point. Each day I instruct him to 
move the knee more and more and by the dme the stitches are removed 
on the ninth or tenth day the majority of these cases have from 35 to 
50 per cent knee-joint movement 
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neglected Id nil cases of frnctured patelb which ha\*c been oper^ 
upon, dally, and belter, twice dally, exercise of the patelb b of prime 
importance Most of us know this fact but, let it be said to our 
shame few of us take the lime c\Try day to Insist upon U 

Treatment— In intra arllcubr injuries there are certain orves wbch 
demand mc^nizallon treatment and others nhich require prolonged 
Immobnizatlon 


SnillLUSMl CARTILACC INJURIES 

SynovUh 

In semilunar cartilage Injuries correction of the locking If present 
is Immedbtelj necessary, folloned by relief of the marked syTMTi’u! 
effusion usually by asplmllon ond followed by a period of rest of 
the joint foe two or three weeks UTwi seen early after the 
these cases should be bospitaliEcd and rest should be obtained ^ 
keeping the patient in bed. Large hot fomentations applied to the 
knee ^th or without aspiration of the effusion furnish suflidcnt 
mobnizatlon After three or four days the palienl should be aihvw 
very slight actl<.‘« mosements while m bed If there fs a tendency fw 
the effusion to recur necessitating reSspirallcm ibe period of r est ro 
bed may be prolonged, or after two weeks the paticnl may be allowed 
to walk on the extremity provided the knee joint Is strapped or band 
aged tightly The walUng and the llmfietl motion allovro vrithln the 
strapping are suflldent exerdse to prevent fibrosis 

In cases seen late with effusion still present aspiration of the effu 
sion followed by tight slrai^ng or bandaging and allopring the 
patient to walk Is usually suffidenU In the latter case aspiration b 
frequently done in the office. The same meticulous aseixrfs rclath*e 
to steriUring the needle and preparing the field for aspiration must 
be followed in the office as Is observed In the operating room If os too 
frequendy happens this is impossible the aspiration of the knee or 
any other joint should be a hospital procedure It is wdl to hav-e 
this bte case report aflCT one week when the bandage or stram^ng 
is removed for the admiflislration of beat (diathermy infra-red lamp 
electric baker hot fomenlaUons local bath, or hot whirlpool 
bath) massage and guided active aendses The same measures may 
be necessary in the acute If there Is still evidence of pain and 
some stiffness after be is allowed out of bed. 


Opoation — FoUowing operaUons for retnovnl of the temflunar 
cartilages most autborlues on this subject advise spHnllng for a 
period of two to w«ks. It b the practice of many surgeons fol 
lowing this operallw to aw>ly a piaster cast for a similar period 
The splinting or cast accounts Jormany of the cases of partial Iw of 
function so commonly seen foUowing semflunar cartflage operaUoas, 
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Knee 


ifoisase Ihat Rxcrasr -~Mo^<ngt: of Ihc wusdes of the lower 
leg and of the thigh start t nrl> but no masvtgc Is gi\*en dlrfctl> wer 
the knee joint until the wmnd Is hca!c<I thus presenting the danger 
of Infection The exaction to this U the nuisvigc given b> the surgeon 
himself when dressing the wound At least two or three times during 
the first nine days the dressings arc remmTd from the knee and the 
surgeon, with his hands protected b> sterile gloves can swab the entire 
area of the knee joint with alcohol and massage the popliteal space 
move the patella and otherwise gi\e n fnirl> good massage to the 
joint proper Massage of the upper and lower cxlremllfes can be left 
to the technician After the tenth das when the wound has healed, 
heat massage and octixti exercise can be ghm in incretuing doses. 
By the end of the third week these patients can bo discharged usualij 
with 7S to 100 per cent of joint function present (Hg J?) H neces- 
sary the physical therapy ucalmcnta should be continued unUl foil 
joint fundion has been secured This can usually be done after the 
patient Is ambulatory and has left the hospital by having him report 
either to the surgeons office or to llw physidan spedaliiing in physi 
cal therapy 

This moblU»tion treatment modified as n«cs5ar> to meet sp«bl 
cases can be employed (n most operative conditions for the removal 
of joint mice fat pads following synovectomies and similar conditions 

la addition to the active motions herein described the surgeon roust 
make sure that free movement of the patella Is nrcsenl or b imprcft 
tag daily ^ 

INTRA ARTICUlAH iNJimtES 


There are fnjra-<iracnl<ir injuria which may require prolonged Itrv 
mobilixallon, viz, stretching or rupture of the crudi llgamcnU frac 
lure of the tibtal spine or of the Ublal articular surface with dbpbce- 
ment and finally dislocations of the knee joint It b difficult for a 
surgeon to write of joint trauma without going Into loo much delaQ 
concerning^ actu^ w^raUve end operative treatment of the 
condition The length of thb chapter reminds me that I have already 
indulged thb tendracy in other joint conditions The purpose of the 
chapter b to deal vrith the prevradon and when necessak- thTrestora 
tion of function in these disabling joint traumas 


DISLOCATION OT KNEE 


Rcddchom -a of kn« require Immediate reduc 

tlon loBowed by complete rest arid immobilliatiom The crucial aoti 
lateral ligaments are always!^ OperaUve procedure for the reduc 
tion is not necessary Imitate operaUvo repair ol the crucial or 
lateral ligait^t* la j^er indicated, there U oltin dama« ofSeJnt 
cartilage auriaco when a o^eto disiocaUon oreuS^r tiila rea^ 
after reduction la secured I prefer to keep the patient in bed with a 
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Tom Ligaments 

lost Therefore massage of the thigh and leg muscles and the use of a 
faradic or smusoidal current to keep up muscle tone are most definitely 
indicated during the weeks of immobtlixatioii. 

Operative Procedure — In the case of undue lateral or antero- 
posterior nwvement, I prefer to continue the vrearing of the imm obi 
lizing appliances for at least six months before considering operativ'e 
treatment on the crucial ligaments If there Is evidence that the dis 
ability Is due solely to a tom internal bteral ligament with semflunar 
cartilage displacement earlier operative procedure may be Indicated 

Physical Therapy — In the case of a partially stiff knee Joint after 
the cast or immobiliratlon appliance is removed, I prefer slow gradual 
physical therapy methods to overcome the condition rather than for 
dble mampulation The latter can easily undo all the advantages 
gained by prolonged ImmobOiiation 


TORN UCAUCENTS 


liniOBiLiZATiON — Tom lateral ligaments and stretched or ruptured 
crucial bgaments are treated In exai^y the same wav as described for 
dislocation of the knee Prolonged iromobihaaticm gi\^ good lunc 
tional results m the majority of these cases Many of the cases which 
require operative procedure are those in which the diagnosis of dam 
ag^ ligaments was never made and therefore, the penod of treatment 
was not sufficiently prolonged After the acute symptoms have subsided 
or after recovery from a semilunar cartilage operation (for many of 
these have been operated on for this condition) the patient is urged 
to walk and exercise his knee His complaints of weakness of f allin g 
or other queer complaints were ascribi^ to a neurosis Finally sudi 
a patient Is referred for reconstructive surgery Complete diagnosis 
of the origmal trauma with sufficiently prolonged treatment might 
have resulted hi a cure without the need of surgery 

Tears of the lateral ligaments are better treated with the leg m 
complete extension Tears of the crudal ligaments are better treated 
with the leg in 15 to 20 of flcxloa Smce it is difficult to determine 


which of these groups of ligaments has been more severely damaged 
the dislocation of the knee should be treated with the leg either ex 
tended or vary sli^tly flexed If no dislocation has occurred and the 
nature of the acddent was not too severe the extension position Is 
indicated but if a definite diagnosis of tom cmdal bgaments 15 made 
a position with 10® of flexion is indicated during the period of Immobi 
Hiatlon The same physical therapy measures outlined for dlsloca 
Uons ore indicated In the treatment of these tom ligaments 
The anterior crudal Ugament fa more often stretched or ruptured 
^ the l»sterior TOen the loteer leg fa partly flexed and a Lden 
force on the outside of the knee or a (all of the body Inward caiS 



TTwmoj s^tnl nnd lli^t (tac(!«n on the lower citremll) to keep the 
joint cnrtilagei sllghtl> wporaled 

1 r.?r* T®*ciiov —Tile Thomas «p)iiil either Is bent at the 

'/""'I. *" flf'c lipproJdmatri> lo' ol 

Hjstmenls arc more rtlienl and 
rn^ts'n^ '* maintalnetl for two weeks, these H|a 

U I, t^nTn^ ‘t n^J '"li "‘’f""' loraHons- Thne 

nn^th^ o?/ de/ormli) to ocoir In cntcfal lisamenl Injurio 

h^w .‘’a''’, ** me emphaslri that 

"° 'S irartlon will k^ the Joint 

sliehi mm-rmJJt ’"R’” ’•’™KSfPR movements or the 

massage combined with this will pre- 
rat Traction and 

Md ‘"^ immohllUatlOT that are dedred 

The further adranlast 

a OisX is ihp fsivr »t»h “ Ok (mmcdlate application of 

hy^L hol^^ n.r'’''^ “«»mpanyi„g enuslon cS, be treated 
t^^ ofpTS™ UurinR these 

Uot of the oaiella in i!l^ massage, and espctlBlIy manual manipula 
uon Of the patella to keep it free a„d morable, tin be administered. 

»Sht 

ImmobHUatlon of th? kn« Sm? ^ 

appikace should telSuW nffh"t£^’^'" f" " ^ 

tended. With the appIlcaHon of ihT, [5 » 

up on enitcbes After P='lrnl can be allowed 

be aflowed The Imroobnieation sS'ij^'’' .T^'-^ring ^ 

mately ro weeks If, at the end nf^. .JT OMitlnued for opprod 

of undue lateral or Qnterorxisierinr fa still ciideoce 

Uon fa Indicated but nsSS^at conttnurd fmmobllUa 

cast can be otOiced or a »nedftihi.IfS I 

(Hg .8) ^e latter fa *23 JT 

massage, and carefully guided exerd^ k ^ retno%fd for beat 

techmeian wlio thould alwava imjirrf^f ^ surgeon or a trained 

posterior raovments FrecruenUv undue lateral or aolero- 

kjaee joint fa fairly stiff rmovni of the cast ibe 

Makipotation —The stiffness fa j . 
prevent this the front of the cast ® patella To 

cast fa applied and the patefla maasaciM shortly after the 

patient can often be Instructed to nianipulated daily The 

the kneecsp movable ® musdes and otbenvise keep 

Tbe atlffnes* may be due to contfsrf^irf m,*- j «. 

muscles alxml the joint have become Often however the 

strong muscular protection of the idnt^~T„ that the 

gainst uttdue movenicjit fa 
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Torn Ligaments 

massage and alight active aerdses. At the end of five weeks the patient 
was discharged but was placed In a hotel rather than allowed to return to 
hn home In a distant dty Dally he went from his hotel to the physical 
Ihenpy laboialory where careful supervised tseatmcat was ^vea. By the 
end of six weeks, complete ertcndon was aEowed and flexion movements 
were actively performed until the pam pomt was reached Heat the whirl 
pool bath massage and walking excrdbses such as walking up a gradual 
fnclme and, later the clnnbing of very low steps, were gradually added to 
the treatment After lo weeks no protective splints or appliances were used. 
At the end of four months I demonstrated this case before the Chicago 



Fro {i . — A aae I t m anterior crwial U^uacst ihowinf the Indiion I recon 
ttmctloe of the Ufuoent trom iuda hU B tuDe cue u Fl(. 9, ibowtng the amount 
of knee AnVm obtained bj tUi patknt five monUn aiter the operatioiL 


Surgical Sockty He had 45 of Aciloo and a perfectly stable knee joint 
and walked readily wlthoct a cane He stepped up 00 a chair in order to 
show his knee to the audience In doing thb he put the foot of the Injured 
leg on the chair flivt and raised himself with this leg 

It Is my opinion that In younger men with many years of active 
work ahead of them this operaUon followed by a careful physical 
therapy riginie U mdlcated when a loose knee Joint Is the alteniiUve. 
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a sudden nbduclion o( the llbla with Internal rotation the anterior 
crucial ligament Is usunllj ruptured When the leg Is parti) Dried 
and the suddm force cnu.<e5 an adduction of the tibia possibl) with 
crterMl rotation the posterior cruclnl ligament ma) be ruptured Urn 
? of the Internal articular shell and 

tuberosity of the tibia nnd this fracture [irobabl) allows suDIdent gne 
ut!!'' !u protect the posterior ligament from complete rupture 
WTien the leg Is nlnwt complelel) Deied nnd the foot Died and a 
strong Intrard force Is applied nt the knee the tiblal spine usuaU) 
u^ir “•"fo'' ligament stretches or ruptures, nnd the 

eit^al shelf of the tfbbl articulation maj be fracturcid 
mZ. ° fractures and ruptures of the crucial llga 

r^ts «P<^' y the anterior ligament, must always be kept In mind. 
^ r *'"« ''■on of ndnor degree 

Ih^rnm rn^s, Immoblllation and the physical 

SoKe^^Zl'^ '"''“onl'ons are the treati^t of 

the trnumntlr f ” 1 ^ reduction has been exhausted and after 

?r of Z oZ'" opcratlee replacement 

or removal of the obstructing fragment of bone Is indicated 

ge^ElJht'nim’te be'fm ’S'hSdXSd^r’n'LT 

cerate hli foot, had fallen fonrartL itTrlhi 
thne he hadfallen IttwSl d^M^m “'I 

a locoraotJve engine ngaini?Z Ztldl t}-. 

with a cast to the knee for sliwret!. r n Jll* f*' “"f '“‘"f 

attempted to use his knee. f"' “''f crulches and 

nndao hleral and anteroposterior mot^ 357’^ deseloped srenkntsk 
his knee. It wns more rMnbrtaWe^^il buMity coomirtely to otend 
was applied alter all months and thh ^ hinged knee btnee 

the knee was bo unstable that he was tt? irilhoul It 

lowing a reconstructive operation which show* a pallenl fol- 

reconitruct a new anterior cruda! ulilUlng faida Ula to 

and so stretched that It was uselesB-Tl^* had been partially tom 

pletely by Jones the original ooer*Hn«^°*’*™' ^ described most com- 

Tbe question of prolonged bSlobni^l^ Gro\-eSs 

conaldered but It seemed to me that eirW r" thh operation was 

help strengthen this fascial repUcement would 

fonctlom Therefore the patient was olar^ aasume Ugamentous 

splint and the knee flexed about lo leg in a Thomas 

which were atrophied, was started at^SP.’iL^ muscles, 

protected. The patient was Instructed to *hm carefully 

fourth day the patella was carefuny moved hTt^ii ^‘“cles and after the 

repeated at each dretsing All stltcba wem It fr«. This was 

the wounds healed thus allowing more a<^l^ ^ weeks and 

slight active motion of the knee John was ^ this time very 

weeks a posterior splint was applied whh venTSielilfl-^ of three 

was allowed up on crutches. He reported to *®d the patient 

“o I'rimld.n for drily bmt. 
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When these fractures occur with little or no displacement a short 
period of complete immobilisation followed by mobilization and phyai 
cal therapy usually results In excellent function. Great care must be 
taken to discover comcomltant mjurl« which may nullify efforts at 
functional restoration, 

I usually keep such patients in bed for one week If there Is marked 
effusion or bemo-arthrosls present The leg is protected in a Thomas 
splint and by traction Aspiration is done if necessary As soon as 
feasible a posterior plaster splint from the mid thigh to the ankle is 
applied and the patient is allowed up on crutches Massage and move- 
ments of the patella are given. After tvro weeks the splint may be re- 
moved for heat, massage and very sU^ht active eierdses After four 
weeks more definite shght flexion and extension can be permitted 
Weight bearing at first aided with crutches can start at the end of 
six weeks and by the end of eight weeks fuD weight-bearing and 50 
per cent of flexion should be present Physical therapy is continued 
for another two weeks by which time full funePon is usually restored 

Where there is marked displacement downward with a very definite 
offset m the articular surface operation is Indicated first to replace 
tltf fragment and If this Is Impiosslble to Insert 0 wedge of autog 
enoua bone which will reconstruct the joint Following this the line 
of treatment is carried out as above ex^pt that each step is delayed 
apprcndniately two weeks 

Fractures op the head of the fibula are the most frequently 
overlooked fractures In the body They often occur with Pott s free 
turcs. The latter give very definite signs and symptoms and the x ray 
is confined to them. The fracture In the head of the fibula Is not dis- 
covered until the patient s complaint of knee pain and loss of knee 
function attracts the surgeon s attention usually weeks later There- 
fore x-rays should always include adjacent joints in fractures of an 
extremity 

Fractures of the patella are one of the commonest causes for 
loss of kncc-jomt function Those due to marked contracture of the 
quadriceps or due to direct injury with little displacement can be 
treated conservatively Strong fibrous union of the fragments which arc 
even slightly separated seems to give good functional results, 

Operaitvt procedure A fractured patella with definite separa 
Uon of the fragments is better treated by operative procedure The 
technic will not be discussed except to say that I am securing a good 
union just as rapidly by the simpTe procedure of coapUting the frag 
ments and then using mattress sutures of either No 2 chromic catgut 
or ft very small kangaroo gut placed through the pateUor ten^ 
periosteum and aponeurotic covenng above and below the site of 
fracture to bold the fragment in poiiUou, 
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TRACI URCS 

rcriarliculor articular trauman of !l«? knee joint which require 
special mention arc fractures which extend Into the artlcubr sarfacrt, 
often resulting In permanent loss of function 

A T reACTURc TMBoucJi TiiL coND^XM usuall) sHowj D marked 
backward displacement (if the distal fragment of the femur with «pa 
ration of the fracture line bcluccn the cond>lc<. OccasionalU one or 
the other condyle ma> be partially rotated As nearly perfect alignment 
of the condyles ns possible Is necessary for good function. At least 5° 
per cent of cooptation of the fractur«l fragments of the femur n 
sufficient to give good function. Better approximation than this is, of 
course, desirable but failure to secure It does not warrant open opera 
Uve rrfucUon I mention this because I have seen far fcirer pwd ^ 
suits In knee function from operating on iWs fracture than I ha'^ 
seen when the closed method Is used Manipulation, usually with 
strong traction on a Hawley table or the slower method of strietai 
traction, will reduce such fractures The application of the fee^oo? 
type of flkelctai traction will tend to squeexe the fractured fragments 
of the condyles together A Thomas splint with a knee altachnwjt 
allowing flexion of the lower leg ts used and U far prcfcrahlc to the 
flppUcatloo of a thigh and leg cast with the necessary Immoblllcitloc 
of the knee. A Blake skate or a similar splint fastened to the sole of 
the foot keeps the f(X)t at right anjdes and serves even a belter 
pose To this splint Is attached a rope which passes upward to a 
on the fracture frame located lust aboN-c the knee, then passes through 
a second pulley just above the lutlent s chest and hangs downward 
from this pulley with a haiui loqi lo the end of the rope. The patient 
is taught to grasp this rope, and by puning and relaxing it he UfU 
lowers his foot and leg, thereby maintaining a large amount of flexkm 
and extension in the knee (see Rg a) This can be done without dis- 
turbing the fracture position It b applicable to all fractures In the 
shaft of the femur when skeletal traction is used and k one of the best 
means of maintaining knee functloo Combined with it should be ma* 
sage of the enUre leg Any method which will do away with the pro- 
long ImmobnUation of the knee In extremity fracture* with the 
and weeks of treatment necessary to overcome the resulting stiff 
ness IS to be gready desired 


FKAcrtjMS or ^ toiax Tuvotosrm often extend upward and 
inward mto the joint The fractured fragment Is often displaced out 
^rord or fa accompMlrf with ^imlnuUcm and a marked downward 
displacement thus gM^ a decided offset to the articular table of the 
Ubla. This latter condlUcm ^rs on the Internal aspect of the 

joint It results to an adduction deformity of the tibia and a rocking 
uns table kuce joint. 
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He wears his splint when walking and at night for one to four weeks 
more depending upon the x ray findings the strength of the leg 
and the progress toward flexion function thus far inade 

Seldom is any splint or mechanical appliance necessary after lo 
to 12 weeks By this time the average patient Is able to flex his knee 
almost to a nght angle Further physical therapy is not usually nec 
cssary as the patient has been trained by this time to perfonn eier 
cises which wID Improve functlonu For most of them return to work Is 
the best form of occupational therapy to use I keep In touch with 
the patient until he can kneel and sit on his heels both movements 
shoTting that function has been restored 

CoupLETE LOSS OF THE PATELLA occurs rarely in civilian life It may 
follow severe extensive wounds as a gunshot wound where the knee- 
cap is shot away or a severe infection with a complete sloughing of 
the pateDar tendon patella, and tissues at the front of the knee or 
as in one of my cases it may follow a sloughing without evidence of 
infection 


Case IIL — Mr H was a rafiroad case sml to me from Ohio approxi 
mately ooe year ago Some eight months previously be sustained a fneture 
of the paielk with separanon of the fragments and was operated upon, 
chromic gut bong used to approximate and bold the fragments After a 
time the fragments separated, be was agam operated apon and the frag 
meats were approximated and hdd by the use of wire. The first operation 
was done by a n^dlan longitudmal indsion and the second, by a U-shaped 
indsion. Nononian and s«>araUon of the fragments again developed and 
a third operation was performed to which most of the wire was removed 
aJtboirgh one loop was left attached to the lower fragment. This approach 
was hy a lateral longitudmal mdsloo. He was referred to me for an un 
united fractured patella. The fragments were separated approximately one 


Inch The patient complained of pain, a sense of weakness to the knee 
lotot and only about three degrees of flexion movement In the knee. Here 
U an important jwtot I did not give suffident thonghl to the disturbed dr 
eolation to the tense skto and aponeorotk tissue overlying this patella. 
I operated, exposing the patdla, by a second U shaped facWon. The frag 
meots were freshened along thdr fractured edge the loop of wire was re- 
moved and then the fragroents were driBed and kangaroo gut was Inserted 
through the drill boles, forming two strong mattnas sutures approodmating 
and uniting the fragments. The thickened patellar tendon and aponeuroaii 
were then sutured cr\Tr the fragments with chromic catguL The wound was 
dosed and the knee ImmoWlixed by a postenor plaster splint with the leg 
In complete erlenskm ^Tthto four days the mrrglni of my todslon were 
btock and gangrenous and the skm sutures sloughed out The skin flap above 
the patella retracted exposing the aponeurosis over th patella which was 
, M >md riooghtaR, In Bpilo of every effort to lUtmilate or 

^ dtber or were cut .m, rrltli sdnom. The pnteUi iSSf ™ 

fcully eomplet^eip«ed rtKi wtlUn n merth It to «fdent tot to 
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After treatment So nian> dlflercnl ojdnkms ore expressed by authon 
concerning the nflcr Ircaimcnl of th^ frnctures that the a\*enge 
reader Is often at sea Recently I hn\T seen the stopping of all Im- 
mobilization at the end of six weeks ndvocnled Jones advocates the 
wearing of protecli\c splints for ns long as six months I bdicve the 
various views depend upon the seriousness of the Injury, the anrount 
of displacement of the fragments, and the operation 

Badly comminuted and markcdl) dlsplac^ fractures probabl) re- 
quire longer immobilization than do milder t>’pc3 Fragments main- 
tained In position by wire passed through drill holes have good in- 
ternal splintage and therefore probably do not require such prolonged 
extemai splintage I personally prefer longer external splintage to 
hardware over the patdlo- 

In the average case — and there are many modifications of this, 
pending upon the case — I apply a padded posterior splint from the 
mld-thlgh to the ankle Immrflately after operation 
Early ma ssage of the thigh and lower leg muscles without removal 
of the splint Is started within three days 
The wound over the patella Is dressed e\‘cry other day after the 
third day, with rioved hands, chiefly for the purpose of light manual 
movements of the patella to prevent Jnfra-patellor adhesions. After 
removal of the stitches, the massage Is glvxn over the knee joint and 
the movements of the patella are Increased 
After two weeks the posterior spUnt Is removed for massage of the 
entire thigh leg and knee joint but no movements of the knee are 
allowed After reapplicaUon of the splint, the patient can be allowed 
up on crutches, but no welgjit bearing fa permitted 

The paUent may now be dfacharged from the hospital, or, If be can 
afford It, be fa kept for further pineal therapy treatment If dis- 
charged, arrangements must be made to continue the removal of the 
splint and massage at least every third day Walking with the injured 
leg swingmg furnishes good exercise 

At the end of four weeks, shrugging of the muscles within the splint 
or during the m asiye treatments fa allowed and very active foot 
exeroses and the swingiiig of entire leg are started 
At the ^ of fdx w^ very gentle active exercise Is allowed when 
the splint Is ranoved for ma^ge At first only 2 or 3® of flexion ore 
permitted This amount of flexing and extending fa repeated several 
times and the splint is then replaced. Dally or ev?ry otheTday for an- 
other three weeks t^ paUent reports and the amount of fleion and 

40« of flexion are ob- 
** ’’diking with the aid of only a cane, 
or possibly with no assistance. ^ 

After eight weeie the patient fa alloroj to remove hi, mllnt KV- 
tral times a d^y the wUcatlOT ol heet, rttbbbg S 

active exerdse & ^ be trmted not to overflei It^ ta fact, 

must often be urged to stand a htUe pain flex ft m<^and moS 
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Such a knee as this incapacitates a man for heavy work It is pos 
Bible that he could carry on many heavy occupations if he wore a 
cage splint made of leather and side steel braces partially hinged at 
the knee joint It is possible that a reconstructive operation might be 
beneficial in the average case but neither the patient nor the surgeon 
was willing to risk filler indslons in this area of frequent opera 
tlotis and disturbed drcniatlon 

Physical therapy for the purpose of overcoming mnsde atrophy and 
of securing lo to ao of flexion In such a condition of complete loss 
of the patella offers the best chance of partial function 

A DISLOCATION OF THE PATELLA partial is not uncommon but com 
plete dislocation of the patella is comparatively rare in dvilian prac 
tice The latter is often followed by recurrent dislocations- 

For partial dislocation or the first complete dislocation manual re- 
duction followed by three to six weeks Immobilization of the knee 
In extension is mdlcatetL Ehiring this penod of immobilization every 
effort should be made to strengthen quadriceps and the patellar 
tendon by rcmovmg the immobaizaUon apparatus daily or every other 
day the leg stOi l^g held in complete extension and massage and 
musde stimulation being administered by faradism or the sinusoidal 
cuncnL 

In recurrent dislocations the patient should be operated upon Sev 
eral operative procedures have been described They consist of «thef 
Increasing the flange on the external condyle of the femur or shortening 
and fixa^g the patellar tendons into the antcro-mternal margin of 
the tibia or a combination of both The dislocation is usually outward 
and would undoubtedly occur more frequently were it not for the 
fact that “the outer margin of the trochlcaris surface of the femur 
acts as the flange of a pulley wheel and so offers resistance to the 
outward deviation of the patella (Jones ) 


Stiff knee joint following injuby may be either fibrous or bony 
An X ray is alwaj^ indicated to differentiate the type of stiffness Fre 
qnently there is a combination of fibrous and bony ankylosis or if the 
treatment of the stiff condition is too strenuous the fibrous ankylosis 
may be changed into a partial or complete bony ankylosis 
Following the treatment of fractures In the upper extremity In 
which the knee has been immobillted and the extremity completely 
out of use for weeks and months the fibrous stiffness involves fibrosis 
of atrophied muscles contracted fibrotic changes m the patellar hga 
ment with fibrous adhesions In the Infrapatellar space contracted uS 
roents and capsules aggluUnaUon of the surfaces of the bursa wi5i 
fibrous changes and agglutination or thickening of the synovia. 

Fmiutntly the jurgton « tempted to hasten function In such a 
knee Joint by forcible manipulation The atrophied fibrosed tissue 
base lost their normal elastfdty and srill there^ tear rath^TtL^sr 
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fniRmcnts ol ihe potrfln wtre drad omj irrre filmply two shrhtlcd fomsB 
UkUc* IjKok loosely withtn ibc wound Unally <lur(njj the dressinp the 
frogmenU of the patella were Ufteil from the wmmd nm without being cot 
ownj In other words the IjIotkI su]ipl> had bmi fo dhturbed that wlthotrt 
any evidence of Infeclloft gangrene of the soft tissues and of the patella 
nl the front of the knee dcvTlnnetl and when alt were final)> trimmed away 
we bad a knee )olnl cfutreu by thick fibrous Infrapatellar tbsue. the 
patella completely gone and the |>a(ellar irmlnn alwenl a distance of five 
mebe*, a brpe raw area filling In by granubtlcm tbsue and occupying a 
*pace of some four Irvchn In lencth and three inches In width over ibe 
anterior aspect of (be knee After the lialefla Kul Iwm removed this am 
filled In rapldlj with granubtfon (bsue and the fkln g r e w fn frora the 
marglni so that a akin graft wai not necessary The paleUa was replaced 
by thick fibrous tLsuc Heal massage and eaerrise of the lower eitremrty 
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were peraisted ia during and after the j ^ , 

tected for a time bv » cage iplint, but as ^ ^ 

of Ibt quidrictjM and other mjda •bouTS/i^i'T, 5' 
an ta« .pllntaaa ™ ramo™i and 

use the leg as mudi as possible. 1 taw tbb natSli ^ 

aSht monlha aftar tha mamd had cnmplatajyd^ h'T? “’F’ « 

IQ of Saifon at tha tnaa Ho hadSLd appradmata!/ 

on lavd .hrfacaa It ha atappad on 

tha Jtnea aannad waah and ha had a landancy to ^ Itromd 

ma of iraakDM on altaoipttng to dtmb Baita l^!r^n complatat 

tm) Btcpi at a Umo provldad thare nai a banfatTS^l "S 

snd help paD himself up (Fig. jo) which be could hold 
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In some of these crushing injuries the quadnceps muscle and ten 
dons may have been so damaged and the scar tis^e may so mvolve 
the capsule and ligaments that a stiff knee joint is inevitable. Here 
judgment must be used relative to the length of the physical therapy 
treatment. It Is slUy to prolong massage and attempt!^ flenon and 
extension exercises when the very nature of the injury and the asso- 
ciated resulting conditions within and about the knee joint mean 
that a stiff knee will result 

Thick fibrous pads within the capsule and withm the joint proper 
seldom yield to forcible manipulation under anesthesia Personally 
I have seen so many disastrous results In marked fibrous ankylosis 
following forcible manipulation under anesthesia that I do not be- 
heve description of the method is indicated here. Physical therapy 
heat, massage and assisted active and active exercises should be per 
sisted In daily as described above, as long as there is hope of Im 
provement. 

Mechanical traction and slow forceful mechanical flexion by means 
of various types of apparatus are often helpful m this type of knee 
joinL In addition to the flexion tracdon described above one may 
apply gradual forcible flexierD by means of turnscrews fastened Into 
a cast applied around the thigh and a second cast applied around 
the lower leg and foot Another method is applying a cast to the 
entire lower extremity and bivalvtng It at the knee cutting out con 
aiderable distance of the cast In the popliteal space Wedges are 
then gradually placed between the bivalved margins of the cast over 
the patella. The gradual separation of these nwg in^ cau se s Lnee- 
joint fleidon. 

Jones describes Turner s appliance for this gradual forcible flexion 
thus A plaster of pans cast well padded is applied over the thij^ 
and a second well padded cast Is applied over the foot and lower 
leg leaving the knee joint exposed- Turner s appliance consists of 
an Instrument that resembles ice tongs but with the distal prongs 
elongated Into strong bands that can be incorporated Into the lateral 
or medial sides of the above mentioned plaster casts A tumscrew 
rod joms the opposite arms of the ice tongs The handle of the turn 
screw points upward toward the patient By Increasing or decreasing 
the distance between the proximal ends of the arras by revolving the 
tumscrew the patient can cause a certain amount of fleidon or ex 
tension through an activating force carried to the distal arms encased 
in the casts. This appliance may be attached to one side of the cast 
but two appliances attached on either aide give more even force 
(FJg 31) 


Tm stiff KHra JOOT HAY BE FIXED M A FLEXION POSITION TU, 
i^ar moiE d^bllng tta , ^ knpe Jomt in the extension position 
° physicel therapy as aie used m fibrous anhylosis 
aie lequired to oieicome the condition. Traction appl.ed to ^ 
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when tordble manlpulallon fa applied A marked traumallc rtartloi 
to’clops in (he joint nnd preetlcnily nlimjj increases the disability 
T^e swollen nmely traumalleed knee fa entirely loo painiu! to tote 
ntc moment The effusion nnd hemorrhage that necompanj the tmB- 
ing fibrosis F\cn if »omo flexion U oblained Ibc 

conlractetl thickened, weakened 
ligaments iack the power nnd (unction to maintain this Itad^ 

^it-sicAL Tni^i —Prolonged physical therapy oilers lar greater 
(“n«ion than does any otfcr treatment 
tn«. infection but a swollen somewhat palninl 

™=>ns ol relMng this 
** In’nwdlalel} lolioited b> mMsage 

and very slight assisted esterefaes 

'°'™ •’* followed by in- 
bnMdlntr nr stroUng but wotj changed Into a 

““ actfe/exercoes, 

beu^ton f*''f“'™d by the patient arc far 

at flesdon m^l^tlon wr^‘« f 

carried beyond^ tain “f* fretjuenth 

tends to undo the " follttwed by a traumatic reaction whhi 

Alter lour or 

but somewhat lorcfble 

By this time he knrrsM bk. once or tflrfce a week. 

should such (ordble nS^tC^ar^iei'^ ^ 

fibrosed tissues Kurarron be tarried to the poJnl ol tearing 

SpUMi md irde*(j— Th, 

secure flexion may t* adopM ptot^iS^Tw' m^ >» 

tions within the joint. F« examolV ^ u traumatic rent 

Thomas ephnt at a 45 to a 6o^i.ni} a ?, ^ suspended in * 

aKtIied to the Thomas splint imt Pi”* ** 

ported in this Wdghts may tto ^ and the leg sop- 

leg or to the end o I the hln^ srm of 

is bound to this arm and by mcanB r splint after the leg 

flexion may be obtained. By the us*- f « ^^hts slow gradual 

fonns of fl^oD traction may be aDnlleH weights other 

carefully to prevent traumatic rSi«joTr^ ««thod must observed 
should always be accompanied by massamis^ii?'^ 
dse, espedflUy extending and flexln« thJjJi?” of active eier 

of moveroeot thus far gained. Soin^i>f *•> m&iniaJa the amount 
may Hltewise be used ^ alliances described iatcr 

Fibrous antylosu may foBow severe rr„.uj s 
Joint, intra-ftrtlcuUr injuries and tbc knee 

^ wItMn the knee joint. 
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eral fibrous bands not suffideDt]> foreshortened or not strong enough 
to give the picture of stiff knee described above 

Every surgeon Interested m joint trauma should obtain the little 
book on mampaUti\'e surgery written bj A. G T Fisher In this 
book the author describes the Indications and methods for mampula 
tion in the knee joint 

Following a few less senous Injuries to jobts pab and sbght swell 
bg and especially pab on certab moiements^ wiH persist These 
patients are frequently classed as neurotic because the physical examl 
nation is negative Usually such a jobt b the scat of a contusion often 
accompanybg a complete or partial luxation a sprain or a contusion 
of the soft parts over the Joint The original trauma has been relieved 
and the surgeon becomes disgusted with his patient for still com- 
plaining of pain These obscure conditions are usually the result of 
b or about the Joint. We expect scar tissue that is a 
fibrosis b lacerations and open wounds wbch we can see but we 
seem to overlook the fact that contused lacerated soft parts below 
tbc surface undergo a similar fibrosis 

hlAJtiPCrtjmvi: Sumery — M anipulative surgery In these cases of 
fen splendid results. Careful stud> of such a jobt win reveal the Iocs 
tioQ of the adhesions first by the pobt of pain on ECKnemeDt second 
by a definite point of tenderness and third by a certab limitation of 
modoD b some one direction wbch is constant. ManipulatioD usually 
with the patient awake, aimed at the breaking of thew adhesions and 
the overcombg of the restricted motion. Is the first essential followed 
by dally movements of the Jobt to Its foD limit m all directions to 
prevent the reformbg of adh^ons. Physical therapy following manip- 
ulation a essential b most cases 


Bony ankyixisib Is common Intra-articular injuries followed by a 
septic bfcctlon withfa this joint, usually result b bony ankylosis. 
F^ure to mate an Indskm adequate for drainage of the Joint, the 
btroduction of drainage tubes within the jobt, and Immobiliiatlon of 
the Jomt by plaster spimt or cast are more often the causes of bony 
ankylosis than Is the bvadbg organism. The importance of traction 
with daily mobDiiadon cannot be too often emphasiaed 

Injunes which cause damage of the cartilages withb the knee Jobt 
are frequenUy followed by bone-ccU prollferadon and a joint synos 
tofiis. 

Occasionally bony ankylosis is due to a displaced fragment of a 
fracture with malunion the fragment acting as a mechanical bony 
obstruction to joint nKrveroent. ^ 


O^Tivi: Pjocr^-OpiMUve trratmnit of Ukk condiUonj 
muJt be conildered In the Injt-described condition the bony obstrac 
Uon can often be remoc-ed trith n good functional result foU^ng 
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purpose of the gmdunl, fordblc Increase of extension Is usually Indl 
caled 

The hinged appliance with the upper ami lower arms of the oppll 
ance connected b> a lumscrew can be firmly attached to the postcriof 
aspect of the thigh and leg and then, b> the gradual turning of the 
screw the amount of extension can be forclbl) Increased. 

^^^M;nevcr gradual, forcible flexion or extension dcsices arc used, 
they should be rcmo\‘cd frequently for Inspection of the Joint to asetr 
tain if a traumatic reaction has followed these maneuvers, or to 
ascertain If the knee !s gradually returning to its original fixrf post* 
tion If the amount of movement gained by gradual forcible fl^ca 
or extension is lost after removal of the applbncc It usually Indkale* 
a traumatic reaction this Is present mechanical force should 

be abandoned for the slower but surer methods of phy'sical therapy 
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nioval of semflunar cartilages the 
Zount of ,„Sncs, ^ 

Kctensloii movement p«5«i a cartabT ^ ^ ^ 

locking sudden giving or Jerking Serna'S™ witUn S, 
movement. FreqnenUy these are not nouSd wh^ m 

the leg during the day but after retiring ?“ 

tcDI notfce these sensations within the Ium Joint Sh ** 
be foDowed by pain. and they wHl usually 

Practically always the above aymptoms are -i.v jl 

wa« trftktn t*e knee These are -nahy^itaTtS^™ orl^T 
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Physical therapy is indicated in these cases for the purpose of over 
coming muscular atrophy and maintaining the strength of the quadri 
ceps muscle This can be accomplished by massage leg exerases, and 
faradism to the quadriceps 

PosmoNB or Function — ^When, following knee-Jomt trauma, loss 
of function is threatened or inevitable, the surgeon must guard against 
faulty positions of stiffening and make sure that when the patient 
does recover he will have the greatest possible usefulness In the dam 
aged extremity 

I recently talked with a number of orthopedic surgeons concerning 
the best p«itlon of ankylosis of the knee joint Several felt that the 
leg was most useful when akyiosed at approximately a lo flexion 
angle A few others preferred full extension as the best position of 
function when complete ankylosis was inevitable. 

In working men especially when they must bo on tbeir feet all da> 
and considerable walking is Involved I believe the full extension posi 
don gives more strength and causes leas backache and tiredness in the 
lumbar rt^o and groins. The sUj^tly flexed poaftion makes the anky 
losis less af^arent and probably is more comfortable and more uschil 
for the sedentary worker 

The tendency for certain deformities In the knee joint to develop 
during long periods of unmobQixadoo must be guarded against 
As the knee joint is stiffening following severe trauma there is a 
tendency for an undue flenoo p^don to develop A flexion ankylosis 
beyond a lo to a 15 ° angle fa extremely disabling 
A genu hypereitttision or backward angulation of the knee joint 
fa prone to develop during a long period of rest In bed In lower extrem 
ity injuries Frequent change of poslUoo of the knees and especially 
flenon and extension eierdses are the best ttwitw of preventing this 
deformity When this fa Impossible a posterior sphnt or a pad In the 
popliteal space is always micated. In placing the lower extremity In a 
cast it is fetter to have a sll^t degree of flexion present to avoid this 
danger of hypcrextenslon, Wfen the nature of a trauma for a 
complete extaislon of the lower leg the popliteal space should always 
be padded to prevent hyperextension- 
The concomiUmi injure of other foinit in the lower extremity must 
always be borne In mind in the surgery of trauma. Protection of func 
don in the hip and ankle joint whffe treating a traumatized knee joint 
is imperative The avddance of flatfoot and the making sure that the 
foot does not drop below a right angle wHl be of the greatest assistance 
in restoration of function In the knee jomt. 


Anile Joint and Foot 

Lc« OF FUNcmoN lo the ankle Jomt fonowtng trauma la moat fre- 
quently the result of loss of the doraiflEtion foot functfoo. An ankle 
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Artkroplcsty — Arthroplwly ol ihc knee joint U Indicated only h 
selected eases. In scscrc fraciurw Into thU joint, with bony Bnk>'icisl5 
which has obliterated all signs of the joint surfaces and with the (cj 
In fairly good position U Is nc\cr Indlcatetl Stabtlit> of the knee joint 
ia the first consideration and the risk of Rl%lng a rtall joint In such 
eases must be borne In mind In cases of bad displacemcnl, such as t 
marked flexion of the lower leg with a stiff knee joint, espedaUj la 

r nger Individuals the operation may be perform^ Unless oce oa 
quite sure of remodeling a good firm knee Joint it U better to 
straighten the leg and allow It to ankylo^ again In this Improved 
position In many eases of Infection where bony ankylosis has oc 
curred without complete loss of the contour of the joint surfaces 
arthroplasty Is Indicated but only after se\cral months ha^ elapsed 
since the active infccllcm has ceav^ 

In 1919 I obscTNcd Dr Putll of Bologna, Italy perform this opera 
Uon and was Impressed with the extreme care with which he remodeled 
the exact contour ol the condyles and the norma! depressions In the 
bead of the Ubla followed by a most painstaking rellnlng of the jdnl 
by a pedicle fosaal transplant He demonstrated 13 cases operated 
on In the past alt of which had more than 75 per cent function la 
the knee joint 


Active and AsstSTcn Aertve hlovoitST— Success In these cases 
since then has been due to the proper selection of the subject the care 
exerdsed in remodeling the articular surfaces the use of a sufTideutly 
large fascial transplant long-continued traction and the early use of 
assisted acUw motion to at least 50 per cent of the normal joint 
movement, foUowed by active moUon In the knee Joint after six 
weeks and awoc^ted with physical therapy until the greatest possible 
function Is obtained, 

p^ragCMt of thcM patients to persist in their efforts to re- 
gain fuDcUon is of the greatest Importance One should make some 
form of raring appliance showing the hmltaUon of motion before 
the opera^ ^ ^ Increase In the amount of moUon gained as time 
goes ^ Nothing fa so encouraging as actually vfauall^g the prog 
reas hi the range of joint movements e> 

tnov«,«.t during th« Mriod of tr«t 
ment of any of t h«e old .pint injuria 1> nlwuy. an WnUvi to cn- 
couragenrat and raaporatfon on tha pan of tbAatlent. 

•‘rthroptaty, 

Mechanical splints leather knee jackets nnfl vumnl 

.pUnts tavo b«n dovdopod ta 
Sn kn« )0fnt5. Opomtivo proadute 

U indicated fn meet of these cases PrelongefaS^’,^u 

the eHensloD position innit (oUow the leg In 



Traumatic Arthritis of Ankle Joint -^SSTn] HI 

Early mobilization of the various joints mvolved in the ankle and 
foot is imperative If fibrosis and a certain amount of stiffness are to bo 
avoided. The foot and ankle stand immobilization better than the 
wnst and hand doe to the fact that these patients are usually up on 
crutches are swingmg the foot and lifting It Into different positions, 
and frequently bear a certam amount of waght upon the extremity 
even though It is in a cast Immobilization with a certain amount of 
function continued is less disastrous than immobilization with com 
plete absence of function 

The badly swollen foot which results from crushing trauma should 
be relieved as soon as possible. Hemorrhage under the strong fascia 
of the foot, If allowed to persist, often results in a fibrosis We do not 
see the effects of ischemic paralysis m the foot as often as m the upper 
extremity We see the congealed foot oftener than the cong^ed 
hand This usually follows a prolonged persistent swellmg and espe- 
cially a persistent swelling combined with prolonged Immobilizatioii. 
It always results In a painful foot and Is usually accompamed with 
cyanosis dammy skin thickened hard swollen tissues and a stiff 
useless foot 

Treatment — The acute conditions of the foot and ankJe and vari 
ous deformities of these parts are treated In other chapters Treatment 
here will be limited to the restoration of function m old disabling con 
dlUons following traumas to these Jamts 


TOAUKATIC AKTHRITTB OX ANIXK JOINT 

Traumatic arthritis of the ankle joint occurs in older individuals 
who usually show a tendency to orthntls in other joints A severe con 
tusion of the ankle joint In an old Individual may result In this 
condition. The early x rays are frequently negative and the condition 
is treated as one of contusion and sprain At first there may be con 
slderable mobility in the ankle joint, but this gradually decreases and 
pam is complamed of more and more. After a few weeks a second 
x-ray Is taken which usually reveals osteo-arthnUc deposits along the 
astragalus or tiblal surfaces of the joint or an area between the tibia 
and external malleolus of the fibul^ Prolonged immobilixation espe- 
cially in older individuals is to be avoided as far as possible When 
there is a possibility of joint caitSaK Injury m these contused sprained 
traumas traction with separation of the joint is essential Ev'ery day or 
every other da> the extremity should be released from traction how 
ever and heat massage and active exercise by flexion extension and 
lateral movements should be allowed. Passive movements with the dan 
ger of carrying these exercises beyond the pain point is never Indicated 
Too early weight bearing frequenUy predisposes to osteo-arthnds 
in this joint However after the condiUon is established and sta 
Uonary wright-bcaring although painful should be encouraged Per 
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joint may completely lose Its lateral mo\Tmcnl and yet, if this power 
oT dorsIOcxion of the foot remains the patient can be comfortable and 
usefuL Loss of anteroposterior nMJwmenU of the ankle joint, cspediDy 
In tho equinus position, Ls the most dLsabllnR 
Injurlra which destroy the normal wrtlcal weight bearing an^ 
through the ankle joint always result In a certain amount of leas of 
function This may follow fractures In the lower end of the tibia and 
fibula Potts fractures, vrfth a backward angulation of the disUl 
fragments, rarely a forward angulation of these fragments and a 
fracture through the lower end of the fibula, often resulting In an 
abduction deformity followed by a traumatic V'algus position of the 
foot, A traumatic varus position frequently follows fractures ihroagh 
the malleoli All these result In a loss of the \ertlcal weight-bearing 
angle, 

INTRA AUnCUUVR INJURITES 

Intra-artlcular Injuries may result In a traumatic arthritis, due to 
damage to the joint cartilage, a contusion of the Joint followed by 
Infectiwi with or without the formation of pus, fractures extending 
Into the joint with a fragment of the fracture protruding Into the 
joint forming this type of arthrilU or partial or complete dislocation 
of the ankle joint In the latter, a separation between the astragalus 
and tlw eiten^ malleolus often resulting In a valgus position ukI a 
partial forward sUppbg of the tibia on the astragalus Is not uncommon. 


PERIARTICULAR INJURIES 

Periarticular injuries most often naulUng In loss of function aie 
severe crushing injuries of the ankle with fibrosis of the capsule, lip 
Infections following 8e%-ere Injuries 
b the ^^rbood of the ankle, resulting in the sahie fibrosis, and 
r” or sprain frac 

turcs, whole condlUon often results In a w^ ankle or turning of 
the anJue. 

The antic joint and of the hind toot and the JoInU of the 

forefoot are so do^y related In function and several of these are so 
^ t^mltanUy In the Injury tot rat^Uon of 

fu^ usually involves consIder.Uon aimed toth at to ankle and 

^t bearing angle the nudnte^^‘ 

“SSSIS’S 5 

conditions from developing as a permaS ^fSSty 
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least two weeks During this period the use of diathermy will help 
relieve the pain and swelling In the absence of diathermy hot fomen 
tabons or the contrast bath u min of a hot local foot bath then 3 
mm of a cold local foot bath or alternating hot and cold fomenta 
tons will all help decrease the marked swelling and reaction about 
the ankle and foot A pfllow or blanket splint during this penod 
will prevent redislocation and fs usually all the splintage that Is neces- 
sary From the third to the seventh day very slight assisted active 
eserdses may be used During this period massage of the foot, ankle 
and leg following the direction of the venous flow and given daily is 
mdicated After a week the amount of active exercise can be increased 
At the end of two weeks a light, molded boot sphnt holding the foot 
always at a right angle and protecting the back and sides of the ankle 
can be applied and the patient allowed up on crutches He may now 
go home and report for physical therapy treatments at least every 
other day These consist of heat massage, and an Increasmg amount 
of exerdse At the end of a month, weight-bearing can usually be 
allowed The contrast bath used two or three times at borne by the 
patient with frequent penods of rest with the leg elevated higher than 
the bullock will prevent the swelhng of the foot so common in frac 
tures and dislocations in this regloa. From the fourth to the 
week it may be necessary to protect the ankle by a firm bandage or 
adhesive strapping but at the end of that period if the above active 
treatment has been earned out recovery is usually complete 


OLD DISLOCATIONS OF ANKLE JOINT 


Old complete dtslocaboos of the ankle are seldom seen. Operative 
procedure is usually necessary to overcome the contracted tendons 
fibrosis, and the malposition of the bones when one of cases of 
old dislocation is seen I have had oilly one such case. 

Old partial dislocations with loss of function are not uncommoiL 
Qosed manipulation with a Thomas wrench will usually overcome 
lateral or medial partial dislocations This should be followed by from 
two to six weeks immoblUxation in a foot splint The latter should be 
removed dally or every other day after the third day for hot contrast 
baths massage, and assisted active and active exercises Oc^ionaJly 
I put on a cast with walking calipers and do not remove It for three 
weeks Every effort must be made to prevent fibrosis within the ankle 
joint or foot Joint by m a in t ainin g mobility and exerdse to as great an 
extent as possible. 


Anteropostenor partial dislocations of long standing may be reduced 
by dosed manipulation under anesthesia. If this fails, however opera 
tJve IntETtercnce fa Occasionally a tenotomy on the t^on 

AcMles, combined with closed manipulntloo will overcome the de- 

“--py ‘0 -to- 
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aisicnl use of heat massage, and exerdses combined with 
boanng tvill often graduillv smooth the small cetco-arthrillc dcpcslli 
so that Vi'alklng can be performed trlthout pain 


^lJRULl.^T ARTtIRmS OF ANKLE 

Purulent arthritis or direct Infections of the joint from compound 
fractures Into the joint compound dUlocatlons or direct Injuries al 
ways require adequate drainage If pus forms Drainage lubes Into the 
Joints are not indicated They ma> be pbeed down to the joint- Bl 
lateral Iddsions with drainage doum to the joint ma> bo nccessao 
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a throu^aud through drainage tube practtcaHy always means erosiem 
movtmimU of tL joint are indi 
cated during tim period of drainage (Fig. 33) 


raSLOCATlOKS or ANKII JPTOT 

IHslocatloM of tie ankle joint ate to be reduced of rmre Pmlonued 
Immobilization fa a cart following reduction is never indicated even 
tlumf^i the appUcatl™ of a^t to tire dlalocaisd foot rvfU aflow the 
padeot to be np end on cratches After reduction of re- 

cently tHslocated ankle the patient should be treated In bed for at 



Fracturea of Tarsal Bones 
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are seldom markedly displaced Rest m bed and traction to keep the 
joint surfaces separated combined with heat massage and early 
active motion will usually give a good functional result 

D1SI.OCAT10NS OF ASTEAGALUS 

Dislocations of the astragalus are not uncommon Cotton describes 
ele>*en different varieties of this injur> It is frequently accorapamed 
with open lesions Marked damage to tendons and to the ligaments of 
at least four of the foot joints usually accompanies this dislocation. 

Effort should be made to reduce these dislocations b\ the dosed 
method as soon as the> are seen Reduction may be aided by the 
Thomas wrench. Failure at dosed methods should be followed by an 
attempt at open reduction Pressure of the dislocated bone upion the 
soft tissues soon results in sloughing and infection The latter is a 
serious complication In this condition Therefore great effort must 
be made not to damage unduly the tissues during the attempt at 
dosed reduction and failure of this method should be foDowed at once 
by an open arthrotomy If the fajury is a pare dislocation and no 
fracture is present it can usually be reduced Complete remo\‘al of 
the dislocated astragalus is sometimes necessary but it should be 
abided when possible If It ts complicated with fracture it is almost 
impossible to reduce the dislocated fractured fragments and Its re- 
moval is therefore necessary Never should pressure necrosis and the 
dangers which foDow this be Bllowed to dc%ek)p from leanng a dis- 
located fragment of the astragalus Intact 

Following reduction redislocatlon is \ery rare and need not be 
greatly feared during the actiNf treatment of the condition ilobiliia 
tlon of the foot with heat and acU\r mo\-cmcnt5 are far to be pre- 
ferred to ImmobHiBitian by cast treotment Great attention most be 
paid to the protection of the badly contused often partially necrosed 
soft tissues Figure 33 illustrates one of my cases in whi^ the dis 
located astragalus was replaced this treatment bong followed by early 
use of heat massage and active exerdses The result was the complete 
restoration of function within six weeks 


FEACTtTEES OF THE TASSAl. BONES 

Fruciures of the os colas astragalus scaphoid cuboid and any of 
the cuneiform bones seldom occur without a certain anwunt of damage 
in the adjacent joints of the toot iluch of the pain and disability 
which follow fractures of the os calds are due to associated jomt in 
jury In the astragalus-calcaneus joint either the result of the trauma 
or the result of the prolonged treatment of this fracture 
Fraaura in the boDM of the foot necBsarily require a certain 
amount ol hjaUon Eierj effort jhoufd be made for the best possible 
te-apposition of these fractmed fragments othermse pafnful fi^may 
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mCTUBE OF WAI,LtOLUS 


Fracture of either malleolus nilh marled scparalfon bclmo the 
malleolus and astragalus maj result In a gradual valgus or varus posl 
tion when weight baring Is allowed Reposition of these malleoli to a 
position as nearly normal os possible Is therefore Indicated Id all soci 
fracture*. As a rule, in the marled displacement of the malleolus fol 
lowing fracture cspcaally the Internal malleolus, I male a small semi- 
lunar fndslon over the anteromedial aspect of the ankle joint, as-oidlng 
the tendons and exposing the fractured fragment The displaced roal 
leolus is pushed or hooked up Into Its normal position the fractared 
surfaces being carefully npprojdmaled Two mattress sutures of No. J 
chromic catgut are thw ap^led through the fascia and periosteum of 
the fractured fragments and tied, thus bolding them In close apposi- 
tion A second Une of continuous catgut b sewed through the torn 
fascia to strengthen thb fixation and the wound b closed without 
drainage 

In addition to the advantage of replacing thb fractured fragment fl 
large amount of old blood and blood clots b exmeuated from within 
the ankle jdnt I have performed ihb operation some eight or ten 
times, and In every case there b alwn>’» a marked bemo-arthrosb. 
These paUents recover more rapidly and with heller functional resuJts 
than do those whom I have attempted to treat bj the dosed method. It 
b indicted only when there b marled displacemenl of the niallfolus. 
JiTica th^ treated by the dosed method aspiration of the 

hemo-arthrosb b Indicated, if as often happens, there b marled swell 
ing of the ankle jolnL rr— . 


» ^ slIgbUy Inverted fa applW 

following eithCT the dosed or open method of treating these fractures. 
If the «tonia mallfoljo b Involved > strnighi po^Uo„ of tie foot 
b preferable to Inveraloa, Eitreroe Inverilon ns formerly practfctd 

following the .ppi 

csUm of tte .ptat it b ronoved and mruage of tie foot, ankle, 
Md oww H fa gl™ fa teprated dallTorW other until 
the ten* to the tourteCTti By thb time the mund b healed 
nuuMge, and slight artlve move- 
ment can be styled By the end ol the fourth rnrel. cotulderabb 

oDowed without 

^ger of refr^ure Here a^io, contrast baths, various forms of 
heat applied daily or every other day 
of active movement wfll hasten 

longed swelling In the ankle and ^ ^ 

losT^ weeks of ImmobUbation PracUcaDy always id 


raACToais INTO ANIOI JOINI 

Fractura through the Infra articular face of it,, tmt , , ^ _ 
through the articular sprface of rta, astragalus nm^un" tat 
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These cases should be treated either by prolonged gradual mobiliza 
tion of the joint by physical therapy methods or b> a penod of phj-sl 
cal therapy followed by manipulation. 

Heai and Massage — Heat is alwa3rs Indicated It may be given as 
diathermy hot fomentations hot baths and preferablv contrast baths 
or hot paraffin baths as advocated for the hand Massage first of the 
stroking and later of the kneadmg type accompanied with a sense of 
stretching and freeing of adhesive should be given dally 

Exzacist — Exerase especially actlv'e movements by the patient 
himself Is most valuable If there is no contraindication for active 
use of the foot, mechanical apparatus may be used to Increase the 
amount of eierdse Pedaling a sewmg mattot or a Jig saw is a good 
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occupational therapy maneuver Figure 34 shows an ankle extr 
dscr which has been very benefidai in overcoming stiff ankles due 
to fibrous ankylosis Pedahng a bicj-cle is another excellent exerdse. 
The bicyde can be made stationary by holding the rear wheel from 
the floor on a bracket None of these exercises should be persisted m 
until the part is fatigued and if swelling or reaction follows the 
amount of exercise must be decreased 

Foecepul Mantpulatios — Forceful manipulation of the stiff 
ankle joint under anesthesia is a questionable procedure although the 
anUe joint will stand this better than most Joints Some advocate 
forceful coirecticm seauing a certam amount of Joint movement and 
then placing the ankle jomt and the foot In a cast to hold this mow 
ment for a few weeks and then repeating the maneuv'er Personally I 
am opposed to the cast immobiUiaUon, especially Immediately after 
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follow Seldom should immoblUiation of these fractures be permitted 
for more than two weeks without removal of the cast or fcratlon «pll”l 
for the purpose of beat contrast baths mnssugL and ankle move- 
ment. The day of prolonged immobilixatlon of the foot in a plaster 
cast followed by weeks devoted to overcoming the swollen edematoos 
condition ol the member and the pain and stlBness so common In foot 
injuries has passed. There will always be a certain number of these 
complications but closer aUenUon paid to physical therapy measures 
herein outlined will prevent the majority of them. 


STITT AITKLE JOTNT DUE TO ETBKODS ANKYLOSIS 

This is ustuUy due to prolr^ foUowing fractures In the 

lower eitremlty or to sepsU Mowing either locdtrauma or a sec 
ondary infe^on As a rule, the ankyJosU Is In a faulty poslUon and 
too often it Is accompanied by a certain amount of footdrop 
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BONY ANKYLOSIS OF THE ANKLE JOINT 

If the weight-bearing angle and the position of the foot are practi 
cally normal It is questionable wbether an attempt should be made 
to ONTTCome the stiffness WTien the ankle Joint, however Is antylosed 
in a faulty position operative procedure Is necessary Sometimes only a 
wedge of bone from the anterior portion of the ankle jomt is removed 
to allow the foot to be brought to 90 of dorsifleiion. Sometimes the 
operation is for the removal of an obstnictmg piece of bone which has 
b^ displaced into the joint at the time of the fracture Sometimes a 
rcfracture through the lower end of the tibia and fibula with a reset 
ting operation to restore the weight-bearing angle Is aH that Is neces- 
sary In a few cases a typical arthroplasty of the ankle joint may be 
mdicated 

\^^laleveT the operative procedure it should be followed routinely 
by heat, massage and cnerase m order to restore the greatest pos- 
s&le amount of function 

A cautionary note must be added concerning too early operations 
on the ankle joint, follovring a septic process An infection at the site 
of a partial or complete artlxroplasty can v-ery easily spoD the result, 
likewise too early weight bearing following an arthroplasty can start 
up an osteo-arthntis in this joint which will be disabling Here agHln 
a prolonged period of traction is indicated following the operation. 
In many of these cases a walking caliper with traction from a shoe 
to the end of the caliper can be us^ This win keep the joint surfaces 
separated and at the same time will gli-e the hcalmg advantages and 
function restoring proclivities of the use of the leg and foot 


THE “CONOEALED FOOT” 

Mention has already been made of the congealed foot The entire 
foot is swollen and firm The skin is stretched blanched or cyanotic, 
Is usually cold and is often covered with a dsmmy sweat The swell 
mg usiuJly mcludes the entire front portion of the foot from the as- 
tragalus to the toes Tbe patient coropUms of pain and because of the 
pain he seldom bears any wei^t upon Ibe extremity He either uses 
crutches or bops When visited in his home he will be found going 
around tbe bouse resting tbe knee of tbe injured extremity upon a 
straight-back chair and moving this chair with him I havT recently 
seen a case of this nature of four years standing Several j-ears ago I 
had such a case referred to me from Jefferson Barracks which had 
persisted for two > ears A heavy object fell upon this patients foot 
fracturing two of the metatarsals The foot was badly swoBen from 
fte tl™ of tho aeddent ajd tlm swtUiog ^rhlch ™ at Brst somewhat 
riematotts and soft ^duaUy became firm but persisted the entire 
two i-ear, I treated tbfa foot for efeht months without rel.eymg Se 
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manipulation under rzw, because of the danger of Ewcliing and tra« 
malic reaction from the treatment 
After two weeks of a \’ory actUr ph>'*icfll therapy regime as oot 
lined Just abo\*c, more forceful manipulation of ihc onllc may be a»* 
sldered These two weeks of prolonged physical thcrap) often show 
whether there fs a tenden^ for recurrence of an old infection. A 
slight Inflammatory reaction or men a cellulitis maj de\*elop around 
old Certainly no manipulative procedure should be curried «t 
In the presence of a potential Infection If there Is no reaction aitff 
two rwks of strong massage and actU’e exercise and especially If the 
parts have been loosened up somcnhal b> Ihis procedure forceful 
manipulations, preferably \rithoul anesthesia, maj be consfdertd The 
foot is pasped and strong traction Is made dcnTnirard from the anW* 
jornt Usual}} there is a certain an>ount of footdrop present GetrtJe 
but fnmnsmgly strong flexion and extension of the ankle joint, vtA 
7®^ followed by strong lateral movements are now 

^med out by surgeon. The patient will usuall) complain of pain 
out os a role It is not seirTe A sensation of stretching and sometimes 
of a «uddCT tear of on adhesion foUoirtd in n more marUd move* 
”1?^ ? nZj frequently accompanies these maneus'm. Immedl 
the whirlpool bath or a local foot 
patient is instructed to keep moving his ankle 
to maintain the amount of movement gained The bent massage, and 

^ oJtcmaang physical therapy and 

^^ulation, function can be rcitorHi in the roa/^t} of cases of tHs 

^ necessary Som<^ 
^ expended to overcome 
drculntory condition of the foot, and ibc 

Uon of thb drfomity by ,2^. 

betto: Oma tbi^ appUcatlon of a dC„ In?; ®"‘* 
toxnohflUaUon .ptet c« be tbr« ^ ^ 

sage, and jbgbl eitrdse, after which the j ^ 

fiequent the periods of nwbUboiUon ^ 

araalpoladon the less danger Urere is 
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This treatment is persisted m for from two to three weeks Occa 
slonally the patient bear weight upon his foot ^gerly at the end 
of time but as a rule, weight-bearing will not be tolerated. How 
ever, improvement in the conAtion depends to a large extent upon 
redeveloping function. Two years ago Dr Ralph Carothers of Cm 
dnnatl Ohio suggested to me the use of a walking caliper in these old 
congealed feet Since then I have used it In two cases with what I 
consider excellent results 


Use of Walking Caltphl— A plaster cast is appbed from the toes 
to just below the tiblal tuberosity at the knee In this cast is encased 
a walking caliper The patient b then given a pair of crutches and 
taught to walk, bearing the weight of the injured leg upon the iron 
loop of the caliper projecting below the casL After the patient has 
learned to walk with this caliper he fa allowed to go home and persist 
in this walking for four weeks He then returns to the hospital or 
the physical therapy laboratory when the cahper fa removed and an 
other s&mce of two to four weeks of heat massage and efforts at 
active exercise are carried on. Again the walking caliper fa applied and 
the patient fa allowed to return home for another period of four 
weeks Usually upon his return at the end of this period and follow 
mg a penod of massage and exerdse the patient can be persuaded to 
wdk in a shoe the leather of which has b^n cut so that it will fit his 
foot If possible he fa persuaded to give up crutches and use canes 
Continue use of the foot with continued contrast baths massage and 
exerdse usually completes the cure of this condition. The treatment 
often must be persisted In for months. 


Case IV — Figure 35 shows a foot which was so badly emshed that 
aniputallon of three of the toes was necessary The foot remained badly 
Ewonen and developed Into the typical cong^ed foot The patient was 
referred to me from West Virginia Hb local physldan according to the 
patient had advised an ampotatlon above the ankle He had been treated 
by every "kind of light known '* so he stated He was finally pronounced 
a permanent total dbablUty case I\Tien be was refened to me four years 
had elapsed from the time of his injury At the first aamlnatloo the patient 
would not allow me to touch the stamps of the amputated toes. He wore 

S dding Inside hb sock over the amputated stumps and wore no shoe 
e was using crutches but walked around the office by hopping The foot 
was swollen more than twice the sixe of the well foot. My nitt Inclination 
was to advise an araputaUem of the leg at the site of election, vfa., the 
Junction of the lower and middle thirds of the UTila. Before recomrnading 
thb however I placed the patient in the hospital and started the above 
treatment At the end of two weeks 1 was able to massage lightly over the 
ei>d of hb stump and could massage the rest of the foot The walking 
caliper was applied and he was allowed to retom to hb home He us^^ 
'51'' 1“ rfporttd The titra tm) w«k« 

remained In the hoiplul t*o and a halt rreeka foe phyifal theia^ „ 



120 [^".h 


Ankle Joint and Foot 


condlUon Flto years later I heard that this patient mu stlU tufa* 

'^^m'^revenUon of this condition Is to rclles'c the persistent smllioE 
whjdi frequently follows crushing Injuries of the foot The 
a fracture should not explain the swelling and lull the surgeon to sl^ 
over the condition It Is practically olwnya due to 
dorsum of the foot and under the thick plantar fasda* f 

short time such a foot docs not yield to the elevated ™ 

the application of hot and cold fomentations and the use of the cc^ 
trast bath It Is wiser to make several small Indslons and evana^w 
blood dot and the blood serum than to leave these In place 
organlied shut off the drculatlon, probably develop a “7^^ 

litis in the foot with a certain amount of endarteritis and nnally, iw 
“congealed foot ’ 

When such a case presents itself, the surgeon Is fmmet^t^ 0^ 
fronted with two problems (i) how to overcome the pain m this lew 
so that the patient wfll tolerate a certain amount of 
assisted active motion as a rule, such a patient is ver> nervo^, be 
afraid to let the surgeon touch Us fool even for examination sm 
wfll jerk It away at the least attempt at massage and (2) hovr^ 
secure the great advantage of function and exercise to help oveiw^ 
the condition — In other words how to moke the patient wdk 00 tJ» 
extremity The habit of not using it for months and often >*cars must 
be overcome. 


liiPBOvKansNT or CmctJXJVTiON -^uch a patient should at first be 
treated in the hospital The first efforts are directed toward impro^ 
nient of tie drculatlon As described in similar coodilions in the hand? 
the contrast bath Is an excellent stimulation of drculatlon. The foot 
is immersed in a local foot bath with the temperature of the water 
from 100 to no* F (377 to 43 3 ® C) or more If the patient 
can stand It, After 13 min, of this bath, the foot Is immediately Iin- 
mersed In a second bath of cold wrater of approximatdy 40” ^ 
(44 C ) for 3 min This contrast bath is repeated three times 
and given twice dally The patient 13 then put to bed and the foot b 
devated on piUowa and encased In large, hot fomentations, the base of 
the fomentations bdng a saturated solution of magnesium sulphate. 
The fomentations are changed every two hours. For a period of one 
hour between each change of the fomentations the foot Is placed under 
an infra red lamp or an electric baker In the evening the contrast bath 
B repeated and the fomentations and light are kept up during the 
night. After three days of this treatment, 11 ^ massage is started in 
the nature of stroking begmnlng at the toes and extending op the 
foot and leg In the line of venous flow TTie strength of thfn massage is 
Ijjcreased as the patient can stand It. If the akin shows of becom 
lug water logged, the ^ fomen^ons and contrast bath are replaced 

by the hot paraffin bath as described under Hand Injuries, 
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Functional Joint Conditions 

This could make a chapter in itself and therefore only a few of the 
condlticns will be mentioned 

TBAtJUATIC NEUROSIS 

The more cases of trauma one sees the less is hla tendency to diag 
nose thpm as traumatic neuroses Many of the latter have as an under 
lying basts a minute, often undlscoverable organic lesion which if 
ferreted out accounts for the apparent neurosis. A small adhesion 
within the knee Joint may cause pain upon certain movements Physi 
cal findings are practically negative and the x ray is of no assistance. 
The patient however leams to avoid these sensations of pain by de^ 
veioping the habit of avoiding the given movement A faulty function 
of the joint follows The patient may visit many physicians who 
failing to find an organic explanation of the condition tell him there 
U nothing wrong and that it is only a nervous condition The oftener 
he IS told this the more self-conscious be become* and the more be 
feels misunderstood Naturally such a patient develops a certain 
amount of neurosis Therefore before classifying any patient as neu 
roUc, careful search should be made for all possible organic explana 
tioQS of the condiUoTL 

Many cases of joint injuries are treated by prolonged iramobOitation 
with disuse of tl^ muscles and nothing special b done to preserve 
muscle cofirdination and Joinl sense A* far as ordinary examination 
goes and as far as x ray evidence shows the trauma of the jomt b 
‘^cured However the patient cannot or will not use the member At 
examination the surgeon too often ^ves his sole attention to the 
patient s exaggerated eflorts to use the member and to the neurolc^c 
findings of atypical areas of anesthesia and changes in the temperature 
sense. Most of us fall to grasp the fact that prolonged Immobillxatlon 
and disuse lower the sensitiveness of the sensory nerve endings and 
therefore may contribute to the neurologic signs frequently responsible 
for the diagnosis of neurosis Finally s©^ of phobia are often planted 
In a patient s mind by the physician the relatives or by some inter 
ested lawyer and tliesc fears combined with the long disuse of the 
muscles mid Joints may be the underlying cause of his neurosb I 
am quite sure that In the abovcKlescribed case of congealed foot,” 
the removTil of fear of amputation and of permanent disability and 
the encouragement given to Ihb patient during the period of hb treat 
mtnl decreased considerably the symptoms of neurosb which were 
discovered in hb case during hfa first two weeks in the hospital. For 
exam ple thb patient had atypical areas of anesthesia over hb foot 
and lower cilrcmity These areas of anesthesia were variable that b 
they were present m one area at one examination and at the second 
ciaminaaon were absent over that area but present over another He 
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above outlined Durlnc thU peilod he went to the occupational tbenpy 
department and pc<ln!ftl (he JIr mw Initead of rcpladnc the walklnft caUper 
he consented In use on old lihoc which vnu cut to make U very loose UTth 
the old of crutches be walketl with the shoe bearinR N‘er> little 
upon the foot lie was alJowed to return ho/nc for anolber n>onlh tod h 
now bnck In Chlcapn receKInj? further phj’^Ical therapy lie has ® 
pair of iboes of the blucher t>pe The top of the shoe st the ^ 

tongue was cut and a piece of leather approsimalely two inches wWc wu 
sutured In to make the shoe larpe enough to accommodate hb foot. He n 



JS — Walkfan; ctUpCT In cue of coaanW foot. 


with the of two can» After two weeljf of further pbysial 
therapy be nported to ray ofBce with practically no iweDImr In the foot 
He had had the Piece of leather inserted In the top 

^ f* »l™wing that the 

had dlsappe^ That day bo had walked rix miles, using hb 
canes only for aaalstai^ Re informed me that be Intended^ walk tac* 
to W» hotel ^ter Icavingmy office— a dittance of a mile and a quarter 
This patlcQt b wlU conthrae until he has db- 

carded hb canes I believe he wffl be aUe to return to U^t work In another 

two mooths. 
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Immediately the wrist flew into Its atiff poslHoo and the fingeiB became 
extended and rigid I immediately order^ the patient np for a second 
aneatbctlc but be refused to go I then told him t^t I would try to reduce 
the ctaidltlan tmdcr local anesthesia A rather large, dull needle was teed 
and salt solution was injected on the donum of the wrist and hand This 
was dooe none too gently and the patient complained bitterly I told h im 
that the injection must be made several times until we bcgM to notice 
movement In his wrist and fingen. Injections were repeated and attempts 
made to move these parts. Finally a little motion was gained and was 
gradually Increased until again we l»d the wrist donslfleied and the fingers 
completely flexed. TTiey were ogam bandaged in this pcsitkn Three days 
later the bandages were removed and although some stiffness returned, we 
were able to secure considerable movement in the wrist and fingers. Again 
they were bandaged In the flexed positions. Two days later the bandage* 
were left off and massage and jrdnt rcSdoailion rirr ri se s were started 
The patient was told to make pulp balls and each day he was to give me 
from IS to 10 pulp hath on my return vWl within two weeks the coaditloo 
was cured. In ray Judgment this was a true case of traumatic hysteria. 


Case VI — A second patient was recently referred to me with a stiff knee 
joint. He had been (q>erated oo some eight months prevroutly for a d»lo 
cated internal semilunar cartilage. FoDowing this operatioD a plaster splint 
wu applied to the posterior aspect of hU leg and thigh and was left b place 
for six weeks before it was removed, hlany atteroits had been made to 
secure movement b the knee but without result. The patknt walked stiff 
legged with a rather exaggerated Imip and complained of pab b the knee 
I kept this patient at the hospital and started ^yskal therapy b the form 
of massage, electric stimulation of the muscles, and assisted active 
exercises. Wlthm two weeks the patient had developed a 45 flexion of his 
knee Prepress s eemed stationary at thb point Under general anesthesia I 
was able to secure 90 of flexion of the knee jobt without any trouble. 
The knee was bound b this position and the patient allowed to awake. He 
complained of some pab and dtecomfort but seemed hippy ov’er the amount 
of flexion obtained ^\'hile he was under the aneslhdK further flexloo 
seemed limited. This limitation of motion gave the vnyi of fibrooi Hmt 
tatlon rather than of bony obstroction. Undoubtedly a certab amount of 
cantractico of the capsule ai>d ligaments and foreshortening of the weaker 
flexor group of muscles accounted for this limitation of flexion Further 


physical therapy was given and we were always able to secure the 90 
flexkm of the knee. Further fleiian was gradually returning It was my 
opbkm that this patient would make better progress at work rather th«n 
by CDCtbnbg physical therapy treatments tb^fore be was discharged 
Two thbgs bad happened to account for this patient’s neurosis Right 
after the operation the doctor had told him that be hid cut one of the 
ligamentj and that the sewing up of this ligament had shortened It so that 
the patient must not exp e ct to have full range of motioo b the knee Joint, 
Tbe surgeon who performed the operation lived b another town When he 
saw the patient at the end of six we< 4 s with the posterior splint stm b 
place, be critldred the local doctor b the presence of the patient, rtitin? 

’P'St'''* °° to« In my opMon 

Ibnt imj titan* conttftutri to the nttmali. After rrtoralnR honW thh 
patient refined to go to troek imUI . settlement wa* made [or his 1 ^ 
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made exaggerated cfforls to swing his loner leg when first examined 
and, ns one of my assistants expressed It, “If his foot waso t so srol 
Icn, I would call him a ncuro ” All these signs and symptoms ha\-e 
disappeared with the improvement of the condition of the foot 
A pure traumatic neurosis In a Joint usually gives the picture ol s 
stiff ^Int Occasionally it Is a flaedd condition of the Joint The history 
of injury Is often wry slight WTien the condition of marked lUffncss 
develops Immediately after a slight Injury I am more suspicious of 
Its being a neurosis than when It develops several days or weeks after 
the injury In the latter I am suspicious of adhesions or of other 
causes of painful joint which hold It rigid Frequently the hysterica] 
stiff joint has only the manifestation of stiffness and there is no com- 
plaint of pain If the condition Is seen early there Is no swelling If 
areas of anesthesia ore found about the Joint early, I am more sos 
pidous of their being due to a functional condition than when they 
are seen late and after long dku^e of the muscles In the latter In- 
stance the cor>ditIon may be due to lowered sensitiveness In the sensory 
endings 

Examination under anesthesia Is one of the best means of dlfTereO' 
dating between the functional sUff joint and the stiff joint due to some 
obscure Internal derangement 


V—ThU patient was referred to me for a stiff wrW joint The 
condition followed Immediately tfier a faDIng rod. hit the hack of the 
patient*! wrijt during a blasting In « quarry Ifts phj-ridan stated that 
wrbt was new »^en but that the patient complained from the start 
M .Pf“ perfectly straight and rigid with the 

fingw rlpoly csteoded The patient wnuJd not tolerate manipolalfon becatae 

f"»‘hi following the faJtffT 
By Ihl. ^ ri,ld poilUm of Uk ..rfa h,„d ted oiKd • couin 
j S'. ejMod. fa lit ritrcmlly (Try holdins 

com tad rigid fa M poiltloo for jo mla mi note thU teodeocy 

I eumfaatfonj were negnll« ei(ipt f”' 

tie rigldlV and oUyed^ over the he<± of tie wriit ondhand. The entire 

dorstm ol to l^ ifamed MMUwfa to pin prick X my emmlnetko 

”” ’>»> Ibc pnlleit trae m1«P " 

“Old lot bo nade wltbe"! 
mther deep aneitl^ I ,y, ^ ^ 

eny evl^ ol rmhUnoe m from edbeifam « tarobetractioo- 
Tho fingOT c^d IQtewleo be Qexed and extended. The rtrlst 'vms placed In 
domlflodon, to fingeii completely fleurf ^ 

then to entire tad and ,rfc ,4 Sy tad^ Tte 

^‘br^e^r^tVtXt ssSS.™ rSjsts 

complaint, of pain acre 

were removed for to porpt* of exen^^J^an^i^^^ 
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immediately the wrist flew bto Its stiff pcaftion and the fingers became 
extended and rigid I immediately ordered the patient up for a second 
anesthetK but be refused to go I then told him that I would try to reduce 
the condiboo under local anesthesia. A rather large dull needle was used 
and salt soIutloQ was injected on the dorsum of the wrist and hand This 
was done none too gently and the patient complained bitterly I told him 
that the injectwn must be made several thnei imtil we began to notice 
movement In his wrist and fingers Injections were repeated and attempts 
made to move these parts- FinaDy a little motion was gamed and was 
gradually Increased until agam we had the wrist dorilfleied and the fingers 
completely flexed They were again bandaged In this position Three days 
later the bandages were removed and although some stiffness returned we 
were able to secure coariderable morrement in the wnst and fingers. Again 
they were bandaged In the flexed padtions. Two days later the bandages 
were left off and massage and joint re&iucatloo exercises were started 
The patient was told to male palp balls and each day he was to give me 
from la to ao pulp balls on my return vialL Wlthm two weeLa the ctjnditlon 
was cured. In my jodgment this was a true case of traumatic hysteria 

Case VT — A second patient was recently referred to me with a stiff knee 
joint He had been operated on some dght memths previously for a dislo- 
cated Internal semilanar cartilage Following this operation, a plaster splmt 
was applied to the postoior aspect of his leg and thigh and was left In place 
for sU weeks before it was removed hlany attempts bad been maoe to 
secure movement in the fcnee but without result Tbe patient walked stiff 
legged with a rather exaggerated hmp and complained of pain m the knee. 
I kept this patient at the hospital and started physkal therapy In the form 
of heat massage electric fUmolatioo of the muscles and assisted active 
exercises Within two weeks the patient had developed a 45 flexion of his 
knee. P rogre s s seemed stationary at this point. Under general anesthesia I 
was able to secure 90 of fleiioo of the knee joint without any trouble 
Tbe knee was bound in this position and the patient allowed to awake. He 
complained of some pain and discomfort but seemed happy over the amount 
of nexioo obtained. WTiDe be was under tbe anesti^c, further flexion 
seemed limited, Thb limitation of motion gave tbe sense of fibrous limi- 
tation rather than of bony obstruction- Undoubtedly a certain amount of 
contractKai of tbe capsule and ligaments and foreshortening of the weaker 
flexor gr ou p of muscles accounted for this limitation of flexion. FirrtW 
physical therapy was given and we were always able to secure the 90 
flexion of the knee. Further flexioo was gradually returning. It was my 
opinion that this patient wtmid make better progress at work rather than 
by con tinning physical therapy treatmenla therefore he was disclouged 
Two things had happened to account for this patients neuroaii Right 
after tbe operation the doctor had told him that he had cut one of the 
ligaments and that the sewfng up of this ligament had ihortened It so that 
the patient must not expect to have full range of motion In the knee Joint. 
The surgeon who performed the operation ll%*ed in another town. WTten be 
saw the patient at the end of ali weeks with tbe posterior splint stfll In 
place be criticized tbe local doctor in tbe presence of the patient staling 
t^t the splint left on so long was liable to make a stiff knee. In my opinion 
these two things conlrTbuted to tbe neurosis. After retuml^ home this 
patient refused to go to work until a settlement was made for his knee 
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diiabUlty thm the pouIbllUy of a compensation neorosU was fajecteti hrto 
the case. 


COMPrSSATtOS NFUSOSIS 

Ollen this desire for wltlcmcnl, In public or industrW 
fumisbes the basis for the neurosis The term * compcnsalion 
best eiplsdns this condition Howeser, surgeons must be ^ ^ 

make this diagnosis until they have ruled out all posslbk org^ 
lesions and nil pure neuroses which ma> be the true cause. 
dency to pin ‘compettsatlon neurosis’ upon these ln)ur>' 
coming more prevalent than the often made diagnosis of roalingertag. 


UALTKOtSINO 

True raallngcring Is a rare condition Most cases must be pberf 
under careful observation In the hospital before this diagnosis cmW 
definitely proved ^T>cn the nurses Internes, or orderlies dls«r^ 
that a patient with an alleged stiff Joint Is using that joint In 
room or while playing a game of cards with the other patients m tw 
ward and that It again bewmes stiff os soon os the surgeon como m 
the ward one can definitely diagnose malingering . 

hlany cases physically and memally weaken^ by prolonged ^ 
fering develop neuroses. Gradually ti^ come to rtalUe that they 
can use the ^ven joint, but the habit of loafing and of depending upoa 
others and the dread of again assuming the burdens of life cans* 
them consdously to bold fast to their complaints and add other sips 
and symptoms to the condition- Often the question of scltlemcsit » 
involved These are the cases of traumatic bysteronmlingcring that are 
lar more common than pure raallngering- 
In fuDctioual conditions of the Joint one must avoid getting bto c 
rut of treatment I have had pbysldans say to me 'Here is a case of 
traumatic hysteria- I have told him there is nothing wrong with IM 
but we keep him satisfied by giving him a Ught treatment two or 
three times a week. What a poor treatment for neurosis! On the one 
hand hlfl pbysidan tells him there Is nothing wrong with him, while 
on the other hand he has him reporting for treatment- No wonder 
his Dcorosls is at a standstill or grows worse 

The use of physical therapy as a means of ‘suggestive treatmcpt” 
or for its ‘psychologic effect Is a very questionable form of therapy 
It is easy to stimulate Ideas of grandeur and enhance the seriousness 
of the case In the paUrots mmd with physical therapy when a fooc 
tional condition ts the underiyfag cause of hh disabaity You can 
sometime rub in more neurosis in on hour than you can rub out in » 
year 
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FORMS OF PHYSICAL THERAPY 


This chapter has been written for the average surgeon who must 
depend upon the mtelligent use of his hands and the common-sense 
use of the ordinary physical therapy apparatus usually available for 
the treatment of hi cases. 

Machines, — Diathermy machmes expensne quarU h^ts vanous 
kinds of electrical apparatus and other more or less complicated forms 
of machine therapy should be provided by a phy^ldan in your com 
munlty wbo is spedallcng in physical therapy Every hospital should 
have a thorou^y equipped physical therapy department supervised 
by a physidan familiar with the use of these more expensive and more 
complicated types of physical apparatus. The surgeon should be able 
to refer his cases to such a department for Intelhgent, common-sense 
physical therapy treatmenL On the other hand the surgeon should not 
lose Interest in his case when It is referred for such treatment. It is 
only by dose coSperation and coSrdlnatlon of effort between the physl 
cal therapy department and the surgeon that the best results In func 
bonal restoration can be secured 


Occupational Therapy — Occupational therapy should be made a 
definite part of or should be coordinated with. tJie physical therapy 
departmenL There Is on mcreasmg number of well tr^ed physical 
and occupational therapy technicians wbo can be placed in these de- 
partments To leave the physical theraf^ and occupational ther a py to 
the technidans, tmsuperviscd by a pbysidan especially qualified In 
physical therapy or If this Is Impossible unsupervised by the surgeons 
m the hospital mterested In securing functional restoration is a mis- 
take The departments win grow and Increase in usefulness Just as 
the Interest of the staff In these departments grows The technidans 
real lie this fact and are most anxious to have their work supervised. 


Importance of Physical Therapy — When physidans and surgeons 
tealiie that phydcal therapy dcfoitely belongs to the medical and 
surgical field they will cease sending these cases for unsupervised 
treatment to laymen wbo arc dcvelo^ng so-called physical therapy 
offices In almost every dty Masseuses gymnasts health mstitutes 
osteopaths, and others who are treating all comers by their various 
methods of massage manipalation and exerase instead of working 
m dose cooperation with t^ physidans wbo know the needs of their 
patients belong in tbe class of cultists. 

In this chapter on Joint fnjuncs I have gone Into considerable de- 
tail concerning tbe physical therapy measures employed for each 
Individual joint The surgeon must realue that the problem is more 
compUcated In many of these cases than the mere beating massaarnff 
rardjfag given jotaL The Joint ij a component paS of 

the eitreralty The injuiy Itself or the prolonged disuse of iSes, 
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nerves, tendons, and ligaments In the remaining portion of the extrera- 
ity may account for the loss of function No matter how much lUen* 
tlon Is given to restoration of function In one Joint, our efforts may be 
nullified if nc fail to treat the joints, muscles, nerves, and other soft 
tissues in the rest of the extremity 
Coordination of the muscles and redevelopment of Joint sense are 
essentim in restoring Joint function Thus, in Injuries of the lower 
ptreml^, the entire attention must not be directed to the stiffened 
u? ^ taught bow to swing bis entire leg, bow to 

abdurt and adduct the leg how to flex and extend his foot, bow to 
walk, in a straight line climb stairs, and climb over objects, bow to 
^d on hU tiptoes and similar exercises, all directed to refetabllsh- 
mg muscle coordination 


Influences such as gravity and other conditions responsible for the 
assui^g of faulty positions In an extremity must be constantly 
glided a^^t iy the use of proper apllnts, traction and correcthx 
«er^ UflCT the strong group of musdes so dominate the functicQ 
inrJlf V “^^eonlsts cannot act This Is seen in in 

LiiMimn. ^ joint wHm the strong pectoralls major and the 

have become overeonlracted durinfi a perW 
fiwto Here gravity play, a part In lurther msi 
d“ring tie tr^menl ol tie i>PP« 
the wefier *“ "talotainlng InDCtioo to 

to developing coBrdInnUon between the abdac 
and P^t^tJne the part agalnat gravity The 

tag eSe? “rah'"! examples ol the Sloro- 


all*ras^^^?d Finally the patient curd hlmell ta 

bon of function depLtaXSru^ tl^lUmate rotOT 

the proper foundaS^r^L^P^ ^ ^ surgeon bull* 

teacher but the Twtlfmt becomes the guide and 

that results in to cure Both” to^ ^ 

constantly imprese this tact imon V"® techiJdan laurt 

his cobperabon and unless hep^ fortE°'^™V yttV 

dally or weekly improvement 'ta'll. ™ 

be of no avalL ^ coodiUon physical therapy wffl 
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CHAPTER FOUR 


PHYSICAL THERAPY IN BONE ANE JOINT 
TUBERCULOSIS 

Willis C Campbell MD 

The occiirrence of tuberculosis In bones and joints is but an incident 
In the dissemination of a constitutional disease orthopedic treatment 
alone Is conseauently Ineffectual and e\ery effort must be employed 
to eradicate me aystcimc mfection The aim of antltubernilosis 
therapy is to utilne to the highest degree the body s reparative powers 
by means of rest, a high calonc diet drugs tubcrcuUn fresh air and 
sunll^t. Orthopedic treatment, whether nonoperative or surgical, con 
sists of measures which prevent deformity and inunobnixe the affected 
artlculatjon ontfl the tuberculous process has been arrested by natural 
forces The local and consUtuUonal treatment cannot be dissociated 
except for convenience In descrrptioD but since light therapy has such 
a definite action on the tuberculous process it should be employed 
routinely In every case of bone and joint tuberculosis 

Etiology — The infectiotis nature of tuberculosis had been suspected 
for many centuries but it was not until iSBi that Koch succeeded in 
isolating and cultivating the tubercle bacillus Several types of tubercle 
bacDU are recognized but only two types the human and the bovme 
commonly cause Infection in the human body The bovine type of in 
fectlon IS more prevalent in chfldren than in adults the Incidence of the 
bovine type constituting nearly one-third of the total number of cases 
in very young infants WTien all ages are considered the incidence of 
bovine tuberculosis amoimts to only one-fourth of the total number of 
cases There is no essential difference m the pathologic reaction pro- 
duced by the two organisms so that for practical purposes differentia 
tion of them may be disregarded. The portal of entry in either 15 
through the mucous membranes of the alimentary rrina l or respiratory 
system. The mvasion of these tissues Is followed by tuberculosis of 
the lymphatic nodes cervical or mesenteric, and from this focus the 
badlU are distributed through the blood stream to the bones or jomts 
In addition to the bfecling organism two other causative factors 
should be considered first, the predisposition of the paUent, and 
secondly the local condiUoris that favTir the ImplantaUon and growth 
of the badlius. Hereditary transmission has been disproved but direct 
infecUon from assodaUon with a tuberculous member of the family 
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fa of frequent occurrence llfld tmuma fa nn ncccpicd predbposiM 
Mure, while severe trnuma, ns extensive fractures or crushing of the 
joint surfaces, fa rarely. If ever, fallowed by luberculosts Bone skI 
Joint tu^rculosfa fa essentlallj n dfaense of childhood beginning more 
often between tie i^es of three nnd five but It fa undoubtedly more 
j* senerally known, ns many cases ol chronic 
other causes without a cot 
"“tdc Joint tuberculoais fa usually a roon 
^ column fa nffected most often, next In 
rrapectively the hip knee, nnd ankle Joints, the 

Joints of the upper extremity arc less often intided 

whTihnrJ'S^ tubercle bacDlus causes InRammatory changes 

'■'"‘"“8 “f Ibe badllus The RistopatSl- 
^ “Ji"' '•’* es that of a tub^Ious 

tedni In the Ussum th' FoBowfng the deposition of the tnberde 
contact with tlu. *1,^ proliferation of the cells lyfng In dltecl 

^ •be formaUon of a tubercle 

of endoadSleukfv^'*^*^'’? *° “'’*1' '••■8* shows an accumulation 

and /otm a glant^ of **•,2' " ••'b'rcle coalesce 

giant cell fa recTounde,t •‘>'*•8”, body type. At this stage, the 
EnefrcUng this and enii,^M ““ amorphous glandular material. 
endSl M:^rZT"of wW ““^tened of 
their nuclei, FiSy there h in arrangement of 

phonudear leu^^^ lymphocytes, polymer 

t^fibroblas^lm^’o5^'>b^^ A" the lesion becomes older 
vessels become oeduded reaumi^i'*"*"^ lb' foberde The blood 
are elaborated by the hacnit bi necrosis, nnd the toxins which 
cascaticin. ^ produce disintegratioa and 

theepi^yris'^the^^il^^^^^^*“ ^ ^ne Just external ^ 
prim^ tuberculo^ of the evnovS?^ a* the metapbysis, althou^ 
served* There Is a gradual atraohlTIi ^ occasionally oo- 

vadcs the Joint from without 51 nrtff i process which In- 

Coinddently with Invasion o? the bon^vJ^ “traces Wng undemrined 
and after the joint is invaded ther** I ® sympathetic arthritis 

synovia, hypertrophy of the vOlL proliferation of the 

profusion and erosion of the arttcular^nlrf ofgranulatian tissue in 
in relation of the Joint, with malDoaif^*'^^ There may be a change 
location* Cold abscesses are formed fmm ™^tlon or complete did- 
follow the line of least resistance and necrosis, they 

tuating masses The evduUon of themSLr^®^ 
three years depending upon the jobt r^uires from one to 

Individual and the virulence of the infeetJ^^ ^ resistance of the 
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Symptomatology — The chief symptoms of joint tuberculosis are 
pain (inability limp, sweDing stiffness and night cnes The physical 
findings are swelling of the joint, with or without apparent mcrcase of 
the synovial fluid muscular atrophy on either side of the Joint in 
creased local temperature and daily elevation of the general body tern 
perature- The onset is gradual and insidious spontaneous pain and 
pym on attempted motion are early symptoms The pain Is referred to 
a more distant point m the extremity when the disc^ Is in the proii 
mal joints as the hip and shoulder when the disease is in the penpheral 
joints the pnm Is local Swelling Is more apparent m the sup^aal 
joints and the local heat Is usually increased. Muscular atrophy occurs 
earlier and progresses rnore rapidly than In other jomt affections ilus 
cular spasm or rigidity is a characteristic manifestation Local symp- 
toms are more definite in chffdren than in adults 

The muscular spasm limiting joint motion is less pronounced In 
adults and years may elapse before there is any material impairment 
of function This is due to the fact that the bones of adults are harder 
more dense and not so easQy Invaded as the bones of children. In 
the acute stage, deformity may be caused by nrascular spasm but in 
the later stages the malposition may be attributed to muscular and 
ligamentous ahorteniog to bony destruction or to ankylosis in a faulty 
position 

At the onset the patient Is osually well nourished and there may be 
no debility imtil the symptoms become acute with excessive piom and 
loss of sleep Loss of wa^t Is rarely observed until the late stage 
or as the result of some complication such as secondary infection 
The temperature at the onset may be moderately elevated in tuber 
culosis of the hip or spine the afternoon temperature seldom exceeds 
37.x to 37 7° C (99 to loo F ) but when the knee ankle or 
effww is involved the temperature Is usually e^e^'ated to 38 3° to 
38.8° C (loi to lox F ) CoDStltutioDal symptoms are more ap- 
parent in children than in adults In adults fever h much lower than 
in children moreover, In adults the disease may continue Indefimtely 
without elevation of temperature unless complicated by secondary 
infection 


The most frequent complications are tuberculous abscess pulmo 
nary tuberculosis tuberculous meningitis and secondary infection with 
pyogenic organisms Abscesses when deep may be evidenced by a 
sUght increase in temperature and may cause symptoms by mechanical 
pressure according to their locaUon Secondary Infection is the roost 
common late compUcaUon, being the cause of high temperature mnht 
excessive loss of weight and often death by the synereetic ac 
Hon of pyo^c lactoria and tba Bacaiu, tuberculous Aowlold^daro, 
>nd othar viacara i, a aaqnSa of^Jl 
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Ivmntoms and phj'sical cinmlnatlon There arc rdUwt 

Sc Elood which arc of dhipiostlc sniue pit 

differentiates or Indicates a fccondnr) p^'ogcnlc infection and U 

“in test b of saluc In children under IweUe oj 
of greater significance « hen neffillee ^^'1^ ^“lon Tte 
percentage of opparentlj normal persons ^ve a posUi\*c 
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joint fluid or matenal from a cold abscess may be aspirated and 
iubmltted to the laboratory tor examination hut the tubercie haeflfl 
me not often easily demonstrated in the fluid Injection of the as- 
pirated material into guinea-pigB may be made to conflnn the dlag 
posis at the end o! six rreeks the guinea-ptg is killed and an 
autopsy marie to reveal any evidence of tuberculosis. This test b 
seldom of value hr the early atage, as the organism is rarely present 
In the fluid until destrucljrm begins. The teat is also accurate only 
in proportfon to the profidency of the exjunlnlng p«tholo^^5t. Biopsy 




Diagnosis 

is becoming more popular as a diagnostic measure and may be em- 
ployed with impunity In all superficial joints such ns the knee and 
ankle but In the light of our present knowledge it is certainly not prac 
deal in such locations as the hip and spine 
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Dlapnotit, — The characteristics of tuberculous Joint disease are 
chronlcitv nnd bone deslrucUon wdth but slight tendency to new booe 
formation. The diagnosis can often, but not nlwa>*#, be made by the 
symptoms and physical examination There arc no abnormal chao^ in 
the blood nhich arc of diagnostic \aluc, except that a high ccU count 
dlffercntlales or Indicates a sccomlary pjogenic infection The von Pit 
quet skin test Is of wluc In children under twelve years of age, and is 
of greater significance when negatit*c than when positive, as a large 
percentage of apparently normal persons give a p<Blti\*e reaction The 
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tt becoming more popular as a diagnostic measure and may be em 
ployed with impumty in all superfidal joints such as the knee and 
antle, but in the light of our present knowledge, it is certainly not prac 
deal In such locations as the hip and spine 
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Roentgenoscopy — In (he earlier stages the roentgenogram Is geo* 
crnlly negative and is of but slight diagnostic \‘aluc until there has 
been definite Invasion of the bone The first signs noted are pakoes 
of the osseous structure and distention of the capsule of the Joint- 
After several months, destructive changes may be obser\*ed bcMth 
the articular surface which is undermined Erosion of the surface U 
observed only after extensKf inxuslon of the Joint, and, as the process 
advances all parts of the Joint will be destr(nt?d In tbc spine, the 
roentgenologic demonstration of paravertebral abscess may be the 
first positiv'e evidence of tuberculosis, preceding any visible change lo 
the vertebrae although the abscess may be unrecognized In many 
cases The abscess appears as a spindle-shaped mass symmetrical iwj 
bilateral, surrounding the affected area of the spine. Paravertdxal 
abscesses occur commonly in tuberculosis of the dorsal >*crtebrac 
the frequency is considerably less In the other portions of the spine. 
The finding of on abscess, however, is Important in cstablls^g 
definitely a diagnosis of spinal tuberculosis, In determining the 
of the disease, and la evaluating the progress and prognosis ol the 
partkukr case. 

Little or no new bone (ormatloo takes place during Ibe repair ol 
tuberculous Joints With subsidence o( the disease there Is a gradiin 
condensation ol bone In Use area Involved and a restoration lo nooinl 
osseous structure In the bone surrounding this area. Alter the procea 
has entirely subsided the bone wfll be Increased in density as compared 
to normal bone but the contrast is never so marked as hi joints wbicb 
have been Inlected with pyogenic organisms WTicn sbiuses and secoo^ 
ary Infection are complications, new bone formation may be observed. 
Healing without Infecdon by the production of osseous Ussne is more 
prevalent In tuberculosis of the vertebrae than In Involvement ol otba 
joints 


Nonoperatlvc Treatment. — ^The Importance of Instituting treat 
roent as (wly as posslhle and of enforcing the necessary procedures 
consbtently must tw emphasised Tuberculosia Is an evolutionary pt« 
ess that runs an indeMte course the length of Ume requited for such 
evolution wuies consMe^Iy case, should be under dose oh- 

s^Um for a period of at least three yeara The treatment consists 
of local measu« and ^tituUonal therapy applied rimultaneously 
and continuously until the disease process U arrStS and encapsuUted. 

of deformity may be 
orthopedic treatmenL Immobilliatlon 
by ipparat^ n^ miu^lar „d relieves pain. Traction rosy 

aUo be applied to separate the inflamed Joint surfir^ Arsn.rs.tiM ranst 
be employed for a long period of |t mua maiSi'tiS^lnt In the 
most useful and ahonld be so designed 

that It can be easily removed for heliotherapy or otSr^ghfSst 
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ment or If not removable will not prevent the light rays from reach 
ing the entire surface of the body When ambulation is possible the 
apparatus should be constructed so as to prevent motion and the pres- 
sure from weight-bearing on the diseased joint These measures must 
be strictly and continuously employed in conjunction with any and 
aH forms of treatment for tuberculosis of joints whether constitutional 
or operative, Jn those observed m the early stage, or even In a later 
stage before the deformity has been fixed by strong adhesions mal 
position can often be corrected by special apparatus which by well 
directed force often combmed ^th traction very gradually and 
slowly aligns the affected part m the moat useful position. 

Care must be exerdsed at all times not to mduce force too rapidly 
Brisemcni ford or forcible raoveroent either with or without anes- 
thesia, must be employed with great caution in the treatment of tuber 
culous Joints Unfortunately this procedure is used very commonly 
bat such practice is capable of producing serious damage Fibrous 
adhesions are more resistant than bony structures and therefore crush- 
ing of the atrophic* extremities of the bones gross fractures and 
violent reaction within the Joint followed by further organlxation and 
stronger adhesions may result An even more serious contraindicatloD 
b the probabILty of reactivating the local process causing further dls 
semination of the disease and resulting in disastrous complications 
such as tuberculous meningitis which is always fatal. 

Tkt Ankle — Conservative trealment with heliotherapy may be 
employed successfully In children with tuberculosis of the ankle but 
It Is rarely practical In adults on account of the length of time re- 
<5uired to effect results. In all affections of the foot apparatus must 
be employed to m«{ntntn the foot at a ngbt angle to the leg This 
may be accomplished by a plaster of pans cast extending from 
the upper third of the leg to the tips of the toes From Involon 
tary contraepon of the tendo achmis and the force of gravity there Is 
a constant tendency for the foot to fall into the position of equinus 
A common error Is made by applying a cast with ^e foot in this posl 
tion, thus causing a serious complication by Inducing fixed contrac 
ture of the tendo achmis. The cast may be bivalved so that dther 
half may be removed without disturbing the position of the extremity 
when h^otherapy or other light treatment Is given, Spbnts may be 
made of plaster of pans, celluloki aluminum steel or other material 
and when walking a brace is necessary to rebeve the foot from the 
pressure of wdght-bcaring 

Tkc Knee — Orthopedic rrwasares of fixation and traction are applied 
to secure and maintain the knee In extension until the 
b^me arrested this requires from two to three years of continuous 
heliotherapy ainl other antituberculosis measures carefully adminis- 
tered, Partial immobiUiation correction of mild contractures and re- 
lift of pain from muscular spaam are often accomplUied by traction 
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Roentoenoscop\ — In the earlier stage* the roentgenogram b ^ 
crally negative and Is of but slight diagnostic value until there has 
been definite invasion of the bone The first signs noted are 
of the osseou* structure and distention of the capsule of the }aat 
After several months destructive changes may be observed bencam 
the articubr surface which Is undermined Erosion of the surface » 
observed only after extensive Invasion of the joint and, as the proew 
advances, all parts of the joint will be dcstrcn^ In the splw, l« 
roentgoiologic dcmoratrallon of parav'crtcbral abvress may be tw 
fint positive evidence of tuberculosis, preceding any visible change in 
the vertebrae although the abscess may be unrccognUed In 
cases TTie abscess appear* os a spindle-shaped mass symmetrical aM 
bilateral, surrounding the affected area of the spine Earn vert ex 
abscesses occur commonly In tuberculosis of the dorsal verl®w 
the frequency Is considerably less In the other portions of the spl^ 
The finding of on abscess however, is important In establbmng 
definitely a diagnosis of spinal tuberculosis, in determining the 
of the disease and In evaluating the progress and prognosis of me 
particular case. . 

little or no new bone formation takes place during the repair o 
tuberculous joints With subsidence of the disease there is a gradoat 
condensatfon of bone in the area involved and a restoration to ncrrmai 
osseous structure in the bone sarrounding this area- After the 
has entirely subsided, the bone will be Increased in density as 
to normal Moe, but the contrast b never so marked as in joints 
have been infected with pyogenic organisms, TITien sinuses and 
ary infection are complkallons new bone formallcm may be observed 
Healing without infei^on by the production of osseous tissue b more 
prevalent in tuberculosis of the vertebrae than in involvement of other 
joints 

Nonoperative Treatment. — The importance of instituting treat 
meat as early as possible and of enfordng the necessary procedures 
consistently must be entphasired. Tuberculosis b an evolutionary proc 
ess that runs an indefinite course the length of time required for such 
evolution varies considerably but all case* sb^d be under close ob- 
servation for a period of at least three years The treatment consist 
of local measures and constitutlona] th^py applied simultaneously 
and continuously until the disease process b arrested and encapsulated- 

luMOBiLiXATTON AKP Tbaction — Prevention of deformity may h® 
considered to be the keynote of orthopedic treatment. Immoblltzatloo 
by apparatus allays muscular ^sasra and relieves pain Traction may 
also be applied to separate the inflamed joint surface*. Apparatus must 
be employed for a long period of time it must maintain the joint in the 
most useful position for future function and should be so designed 
that It can be casDy removed for heliotherapy or other light treat 
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the T3ine A plaster of paris cast or a plaster bed ma> be made which 
conforms closclj to the contour of the back from the head to the tip 
of the sa crum . In yotmg children ambulatory apparatus should extend 
from the ocaput to the knees. In older children and adults, ambulatory 
apparatus does not need to be so eitensi\-e The Taylor spinal brace 
IS suffiaent for all lesions in the dorsal and lumbar spbe below the 
level of the eighth dorsal vertebra When the disease process Is above 
the sLxth dorsal vertebra a bead support must be attached to the 
spinal brace 
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Tke Shoulder — Tuberculosis of the joints of the upper extremltj 
IS rare cspeciaUj in chfldren and the treatment is gener^> cooserva 
live. The joints should be immobOixed m the position most useful for 
function. Tbe most scrvuceable position for the shoulder ts about 140 
degrees flexion slight internal rotation and 13s degrees abduction 
This position can be secured b> a plaster of pans cast apphed to the 
extreraitj and body and extending to the Iliac crests so as to obtain 
firm support The elbow and wrist are usually immobOixed as well 
but the cast should not e.xtcnd beyond tbe metacarpophalangeal joints 
m order to permit free motion of the fingers The cast may be biv’alved 
for heliotherapy Tbe posIUon may be maintained also by a metal 
sphnt or a leather corset which includes tbe arm foreana, shoulder 
and thorax. 
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which is secured by a weight and pulley — the well known Buck's er 
tension The extension at all times must be In n direct line with the leg’ 
when deformity Is present, the puH should be begun In the angle of 
deformity and the apparatus adjusted as the deformity is corrected. 
The most efficient means of immobilltlng the knee Is a plaster cast 
which should extend from abo\c the lilac crest to the toes Splints of 
various types may be employed the most satlsfactorj of which is the 
Thomas knee splint This appliance with rrdnor momficatlons may be 
used for the purpose of fixation and fixed traction during recumbency 
for fixation as an ambulatory splint and for ambulation ndth sintirig 
and partial wcl^t bearing by oiuichiog the lateral bars to the shoe by 
means of a steel stimrp or, preferabK, a caliper joint Apparatus must 
not be discarded until the roentgenogram demonstrates complete or 
ganliatlon of the osseous union, during which time physical therapy' 
should be employed routinely 

Tkt Bip — If efficient orthopedic measures are Instituted early and 
maintained throughout the active stage the destructive prtxitss fa 
restricted The hip should be maintained in the most useful positloc 
for future function Traction by Buck s extension may be Instituted 
me traction force being applied In the position of deformity and ad 
justed as the raalposlUon is reduced Apparatus to immobniec the hip 
must extmd from nipple line to the toes on the effected side and 
in nK»t instw^ the opposite thigh must olso be Included Fixation 
^y be secured^ a blyalved plaster of parts cast or some modi 
ficadon of the Thomas Up splint The cabp)cr brace is employed fre* 
quenUy as a COTv^escent measure in affcclJons of the hfp to 
prevent weight bearing ui /v ^ 

Tfe Sptne —ImmiAIlliaUon o( each region of the spfae present 
^ “M'liercd with such variaUoM aTare re- 

We to the ve^ral body there U a teS„:y to™rd flWn^ftbe 

factor and apparatus for the purpose of 
support the superiDcumbent the 

totltm cannot always ^ 

bottT hips seaired without mdudtng one or 

Wbm the process is acute rccumbencv with i e .i , _ 

lary and must sometimes be CTntinucd'tortme^I^ fiction Is ne^ 
purpose the patient a piaced upon a Bradfnrrt 7 ^ 

the bead is appiied to overcome muscle soami^wSt th"* 
upper dorsal regions are affected troction^^^^iS' 
the iower dorsal or lumbar regions are Involv^ t? 
curved at to. level of to. disuse 
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on wtadowB to protect imallpoi patients a^nst pitting was revived by 
Niels FInsen In 1893 The study of this problem led indirectly to the 
use of light for treating lupus rodent ulcer and tuberculosis and 
resulted In the founding of the FInsen Light Institute at Copenhagen. 

In 190a Bernhard noticed that meat exposed to sunlight at high 
altitudes did not putrefy This observation led to the resumption of 
the treatment of surgical wounds with sunlight The following year 
(1903) RolUer opened the Sun Cure Institute at Levsin Switzerland 
and placed heliotherapy upon a systematic and scientific basis 

The energy which is emitted from the sun consists of a series of 
frequencies which are measured In hypothetical wavelengths in terms 
of units of the metric system The rays travel in strai^t lines at con 
stant speed but they vary m wavelengths The shortest visible ray* 
are the Uue a n d violet and beyond them are the shorter mvislble ul 
traviolet ray* or chemical ray* Beyond these again arc the still shorter 
roentgen rays and the gamma rays of radium. The shortest and the 
most recendy discovered are the cosmic rays supposedly generated 
by the synthesis of helium from hydrogen The longest rays that are 
visible are the red rays beyond which are the longer invisible Infra 
red ray* or heat waves which comprise radiant beat The longest 
known group of ray* are the hertaan or eleclnc rays which measure 
up to one t^usand feet in length and which are used at the present 
time prirnarily as carriers in wireless telegrapby Sunlight act* on 
the organs of sight and has the three properties of beat production 
light production and chemical action AD wavelengths appear to pos- 
sess some light and beat properties and the ability to influence chem 
leal reactions As a rule however heat production Is chiefly associated 
With the Infra red and red rays The visible ray* from red to violet 
diS'er from the rest chiefly by reason of tbeJr vlsfbflily while the most 
active rays chemically are the ultraviolet 

RolHer regards the ultraviolet or actinic rays as the curative agent 
In tuberculosis and calls attention to the fact that all parts of the spec 
tnim (red orange yellow green blue Indigo and v^Iet) as weU as 
the Invisible rays are more Intense at high altitudes aiKl that sea 
Bonal variations In the width of the spectrum are not so marked as m 
low lands. Such variations he thltJkS are due to the formation of 
ammonia and nitrous compounds in the atmosphere from electric^ 
phenomena, espedaUy in the warmer months The invisible rays are 
contracted and the effects of the solar treatment are thus decreased in 
lumroer m winter there are few sunny days In the low coxmtries and 
the cold damp atmosphere, with excessive wind currents does not 
permit general exposure On the other hand at high alQtudes there Is 
less seasonal variation In the spectrum there are more sunny days and 
the air Is pure stiff and dry permitting almost continuous Insolation 
Other autboriilea have demonstrated that equally satisfactory results 
can be obtained at any lev^l and in many portions of America helio- 
therapy can be given for at least nine months of the year 
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The Elbow — The most serviceable position for an elbow b that 
which places the forearm at slightly less than a right angle to lie 
arm with the forearm In supination or In the mldposftkra between 
supination and pronatiom A pWter cast for Immobilizing the elbow In 
this position should extend from the metacarpophalangeal ioials to 
as high in the axilla as Is possible or consistent with the comfort of 
the patient The cast may be bKalv’cd or the posterior half may be 
used os a splint 

Splints conforming to the anterior or posterior surfaces of the n 
tremity may be employed, but the posterior splint Is more c£ 5 dent tod 
comfortable. This apparatus consists of an arm and forearm pwee 
conforming to the posterior surfaces of the hand forearm and trra 
from the metacarpophalangeal joints to a point on the arm at a level 
with the posterior axillary fold As the forearm normally is la the 
position 01 about 15 degrees valgus ns related to the arm, tbe forearm 
piece on tbe splint must be joined to the arm piece at a correspond- 
ing angle. 

The Wriit — The most serviceable position for tbe wrist joint b 
extension or dorslQexIon for In afTedlons of this joint there Is an e^tr 
preset tendency toward palmar flcxloo and luxation Plaster casts 
be employed to prevent this deformity, or a simple splint made of 
8 ^ metal ^led tbe cock up splint may also be used This splint 
would extwd from the middle 0/ tbe palm to the upper third of tbe 
lorearm. A Mtch should be cut over tbe palm to allow for the ad 
ducted poaiUon of the thumb and the thenar eminence. At the wrist 
joint the ^Unt h b«t backward or cocked up to hold tie band in 

the desired degree of dorslflcdon or extension 

HEUOTHEaA^—Tbe beneficial effects of the sun’s rays upon (fis 
^ recognized since ancient Umes, the ^ per 
^ tr ^ ^ to «nipkjy radlaUon in treslment was John Gadsden 

ttirtrath «nlu.y, with mi 
^ troitmCTt of ulcOT & •unligil 
was undertaken by Faure In !•»•»> t ^ 

hv Tj. T>^rL T rrounds and Inflamma 

. rati^ rale by Boooet of LyoM^ig,; TtoliraS to 

reye and. therefore dJT toX oit^> ^ '^r'^rST, 

Downes and Blunt published the tesnh* m 

beam of light was dispersed with a ptiam and 

allowed to fall on plated odtures 

tards the gror^ of iMcteria and furtW^^ ^ 

,«,oree oeceeeary „e fo fBe 
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drculatloiL The appetite Is impro\ed and the dlgestr-e functions are 
more normal The metabolism is also accelerated although this fa 
probably due not to bgbt action alone but to the coinadent exposure 
to fresh outdoor olr It has been shown that the blood platelets if low 
In number may at times be markedly increased by oltranolet radia 
tion the lymphocytes may also be increased The erythrocydes and 
hemoglobm are probably not increased by light alone ^titude playing 
an Important rdle m their production. Increase in the red ccifls and 
hemoglobin however has been observed constantly ra patients treated 
by h^otherapy at ilemphfa Tenn where the elevation fa approxi 
mately 300 feet above sea level 

Tecknic —Heliotherapy can be gi\'en to better athuntage m instltu 
bons especially equipped for the purpose WTien this is not practical 
Instruction for se\'ei^ weeks in an institution will be of material 
advantage before treatment is begun at home which can then be car 
tied out \ery effectively A place which fa protected from wind cur 
rents should be select^ for the treatment A southern exposure is 
preferable »o that both morning and afternoon sunlight can be secured 
The location must be open ab^ to the sunlight and not enclosed by 
glass metal or wire screenmg A cot or bed upon which the patient 
may lie should be pctnided All clothing is removed the bead fa cov 
ered by a broad brimmed hat and the eyes are protected from the 
^axe of the sun by a pair of amber glasses. A sheet may be used dur 
Ing the first week to drape the uneqxsed portions of the body 
After tolerance to the sun has been acquired a T-slrap fa all that fa 
necessary to cov'cr the genitals If the exposure is begun In the winter 
a blanket should be us^ Instead of a sb«t ^\Tien the sun fa very hot 
a damp cloth or Ice-cap may be placed on the patient s head Ortho- 
pedic apparatus should be so constructed as to permit the sun 5 rays 
to reach the skin 

In summer when the sun Is intensely hot the exposure should be 
started as early as possible In the morning and should be resumed 
In the late afternoon omitting the midday hours In winter the best 
mne for the exposure fa In the nudcDe of the day beginning about 10 
a ra The exposure should be given as nearly as pos^Ie at the same 
time each day When the patients are debilitated and when the weather 
Is cool exposures are made on the first day for minutes e% ery two 
hours The feet and lower four inches of the legs are unco>cred and 
exposed to the sunlight Both the front and back surfaces of the bodv 
should be exposed and the areas alternated by lying first on the back 
and then on the abdomen On the second day the feet and leo are 
exposed as described for the first da\ The sheet is then raised so 
that Q new surface four Inches above is exposed and the treatment Is 
continued (or three or five minutes longer Thus the time of exposure 
on the origmal area fa increased to eight or ten inches. Both front and 
back surfaces of the legs should be cjqxwed On the third day the time 
of exposure o^'e^ the feet and legs is increased to fifteen minutes the 



,a.,w • Bone and Joint TubercuJna 

The physical and physiologic cirects of sunlight hay ^ f 
cilwslveV Downes and Blunt showed that light "'^s ^ 

Sol itlon and that Ihr .horler Ilf H ore easlychM 

and produce Intense hyperemia, V cu^ 

in all probahnity acts Indlrrotly on the l^y *'> ndn^oTto 

ous nerves and blood tessels as no evidence hu ^ “ 

show that ultraviolet radiation <an penetrate into ‘Jl? 
body if employed in dosages suitable for clinical use The h^W 
the sUn relieves the Internal organs and tissues of much o 





Fm. 3— Hdlothmpr it tlw Crippled ChDdmi’i HoepUfll, Mempbl*, Teon- 


vascular contents, causing Increased warmth blood volume, and a 
culatlon through the local area- ^Ith the production of cu^w^ 
hyperemia, there is developed a more pronounced bacteriophage aB“ 
]jactenolo^c action of the blood stream. 

In addition to the analgesic effect of the cutaneous hyperemia ^ 
direct action of light upon the nerve endings In the skin may 
produce reflexly i*^ologic changes within the body Constant 
posure to sunil^t induces pigmentation of the skin, stimulates tW 
physiologic fuDCticms of the skin, and causes the skin to be more r<- 
ilitant to Infection from without. The eaposure also raises the cakiuni 
and phosphorous content of the blood, restores the natural tone ^ 
the muscles and causes an Increase In density and dimension of the 
Qjjeous itnicturc. In addition the sun treatment promotes greater 
respiratory activity which improves the heart action and the general 
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drculatioiL The appetite is improved and the digestive functions arc 
more normal The metabolism is also accelerated although this is 
probably due not to light action alone but to the coincident exposure 
to fresh outdoor air It has been shown that the blood platelets if low 
in number may at times be markedly increased by ultraviolet radia 
tion the lymphocytes may also be Increased- The erythrocytes and 
hemoglobin are probably not Increased by light alone altitude playing 
an important rfile m their production Increase in the red c^ and 
hemo^obin however has b^ observed constantly in patients treated 
by h^otherapy at llemphls Tenn., where the elevation is approii 
mately 300 feet above sea level 

Teck^c — Hchotberapv can be given to better advantage in Instltu 
tions especially equipped for the purpose When this Is not practical 
instruction for scver^ weeks in an mstituhon will be of material 
advantage before treatment is begun at home, which can then be car 
ned out very effectively A place which is protected from wind cur 
rents should be selected for the treatmenL A southern exposure Is 
preferable so that both morning and afternoon sunhght can be secured 
The location must be open ab^ to the sunlight not enclosed by 
^iass metal or wire screening A cot or bed upon which the patient 
may he should be provided- Ah clothing is removed the bead Is cov 
ered by a broad-bntnmed hat and the eyes are protected from the 
piare of the sun by a pair of amber glasses A sheet may be used dur 
mg the first week to drape the uoexposed portions of the body 
After tolerance to the sun has been acquired a T*strap is all that Is 
necessary to cover the genitals If the exposure Is begun in the winter 
a blanket should be used Instead of a sb^ WTien the sun is very hot 
a damp cloth or Ice-cap may be placed on the patient s bead Ortho- 
pedic apparatus should be so constructed as to permit the sun s rays 
to reach the skin 


In summer when the sun Is Intensely hot, the exposure should be 
started as early as possible In the morning and should be resumed 
In the late afternoon omitting the midday hours In winter the best 
time for the exposure Is in the middle of the day beginning about 10 
am The exposure should be given as nearly as possible at the same 
tune each dav ^Tien the piatlenls are debilitated and when tbe weather 
is cool exposures are made on the first day for five mmutes every two 
hours The feet and lower four Inches of the legs are uncovered and 
exposed to tbe sunlight Both tbe front and back surfaces of tbe body 
should be exposed and tbe areas allemated bj lying first on tbe back 
and then on the abdomen On the second day the feet and legs are 
exposed 03 described for the first dav Tbe sheet is then raised so 
that a new surface four fajcbcs above is exposed and tbe treatment is 
continued for three or five minutes longer Thus the time of exposure 
m tbe original area Is increased to eight or ten inches Both fronted 
back surfaces of tl^ should be exposed On the third day tbe time 
of exposure over the feet and legs is Increased to fifteen mfnates the 
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time over the second area to ten minutes, and a new surface of 
four inches Is exposed for three or five minutes. The lime and surface 
area on both sides of the body arc gradually Increased In this raanoer 
until the entire body acquires tolerance to the sun and air and the 
proper dosage Is secured 

Dotage — As the reaction of different Individuals %TirIei no arbitrey 


rule can be made as to the maxinium dosage, some patients will Im- 
prove on ten hours dally while others can stand only six. In robust 
patients when the temperature la abwe 23 8® C (75 F),thetedkwi 
process of acquiring tolerance may be omitted ana the entire body ei 
posed for five minutes every two hours, Increasing the amount Irora 
three to five minutes each day until the maximum time Is reached. 
Especial care must be taken not (o bum or blister the skin for If this 
occurs the treatment wllj not only be delayed but the patient wHl be 
discouraged and unnecessarily annoyed. It the patient has been sun 
burned, ^ve a shorter exposure the next lime The length of time given 
for exposure is for full sunshine. If the patient Is exposed ten minutes 
on a partly cloudy day and fifteen minutes the next time on a bot sunny 
day, be may be burned even though the schedule Is followed exactly 
On rainy days the suo should be utOIxcd wbcne\'er It shines MTien the 
weather Is cloudy the exposure Is not so effective but should be con- 
tinued routinely The length of time may be Increased on cloudy days 
after the patient has acquired tolemnce. 

Heliotherapy must not be indiscriminately administered or much 
■harm may accrue. If headache weakness, nausea or fever Is present, 
the time of expire should be decreased or the treatments discon- 
tinue temporarily to be resumed later and more gradually If the 
5 ^* exposure. Never keep the p* 

dent out If he fa or ^y Bring him in at once and see that be Is 
^ discharging sinuses or open wounds 

^ tbe b^ tbe baiKi^maybcreimivedandthepartS^ care 

5^1 flies away from the wound and from the soiled 

^ markedly increased after In- 
Bolatlcm, but Uter aubaldcs and become* leas purulent as healing prO' 
gr esses. 

Pigmentation or tanning ot th. ridj b to bucc« and 

ndn bocoma a mahogany br^ ® 

blacknr wid tbom la .fight cbmgS^of 

meicty a protective a^ ngainat the caustic^r«!!?^^°*a*^trf 
my, of the apectram, Ent It b an Imp^Tf.ct^r, 
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penetration thereby reaching the superficial blood vessels Other au 
thonties deny that suffiaent evidence has been produced to prove that 
pigment transforms invisible rays into chemical rays although Mayer 
states that it may well allow a greater and more prolonged utiliiatjon 
of the visible radiations Another theory is that the pigment absorbs 
the visible and ultraviolet rays and converts them into heat which 
activates the sweat glands the sweat m turn protects the bodv from 
excessive heat by evaporation Whatever the exact mecha n ism is, 
it is well known clinically that individuals who pigment well tolerate 
more prolonged application of hght and withstand exposure to extreme 
degrees of heat cold more easily 
The influence of heliotherapy on the pathologic process is demon 
strated by the roentgenogram. About the time pigmentation Is estab- 
lished there is increased activity as denoted by the breaking down of 
the osseous structure Later ab^rption of necrosed areas will be ob- 
served the affected bone becoming more opaque and after a few 
months exposure rapid destruction of the jc^Dt surfaces a observed 
By the end of six or eight months the bone is often more dense than 
normal with begmning iralon of the Joint. The inflammatory exudate 
surrounding the affected areas becomes irregular and gradually dimin 
ishes In circumference or at times undergoes calcification. T^ rapid 
fcvolntlon Is probably due to the remo^ of devitaliied tissue by 
natural forces stimulated by the tonic action of the sun s rays and 
might easily be mistaken for an acute exacerbation. This hastening of 
the evolutionary process Is also evident In those cases with secondary 
mfection and draining sinuses the discharge of which Is markedly 
inCTeased after insolation but later subsides and becomes less purulent 
and more serous as healing progresses 
The length of time required to secure satisfactory results varies 
but excellent results have been obtained after as short a time as five 
months In all tuberculous affections overtreatment Is advisable. In 
every case at least two seasons of nine months Insolation should be 
given but in the majority three years of continuous treatmenL When 
the finances of the patient permit there should be a dose pursuit of 
the sun for the entire twelve months of the year which can be acquired 
by moving to warmer climates as Florida, southern California or 
Texas during the winter season A change of climate Is often more 
essential In bone than In pulmonary tubwculosis as many dlnioans 
believe that climate has no influence on the latter condition. 


Actikotherapy — In certain localities where the amount of son 
shine Is limited and daring the months when direct exposure to the 
sun B rays is not practical, artificial heUotherapy may be cmployetL 
althou^ the same benefidal results are not to be expected Aroone 
the various sources of artificial Ught ore the carbon arc light the 
qu^U mercury vapor Ught and the roentgen ray In dedding which 
Is the best of these when obhged to use artificial light, either wholI> or 
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In part, preference should be given to the light that glm a spectrum 
most nearly resembling that of the sun, or which exhibits the greatat 
number of those rays which typify the therapeutic quality of funHjbt. 
The carbon arc light alone exhibits n continuous spectrum like that 
of the sun, all others showing a line spectrum — that Is a spectrum con- 
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rays bat it Is also highly efficient In both infra red and luminous red 


rays 

The Carbon Arc Ugkt — The light described by Strandberg and 
Reyn as the standard model at the Finsen Medical Light Institute Is 
so constructed that it can carry an extremely penverful current. The 
power used is direct electric current of 75 amperes and the lamp re- 
quires 55 volts The carbon electrodes are very thm as it has been 
found that the thinner the electrodes the more Intense the while hght 
and hence the richer in chemically active rays is the light radiated 
from the crater which forms on the upper or positive electrode. The 
rays from this crater are essentially the light used and they form a 
cone of brilliant light under which the patient must be placrf 

The room in which the treatment is given should be 54 by 7 meters 
and 4 meters high. The floor should be of nonlnflammable material 
and the wall painted a dark color so that neither patient nor staff 
may be affected by the heat rays reflected from a light colored wall 
Whenever possible a skylight or other ventilating device should be 
arranged to carry off the hat and fumes from the lamp The windows 
should be constructed so that they can be opened from the top with- 
out being opened at the bottom In order to avoid drafts The lights 
are suspended so that the distance from the anode to the floor Is 
about three feet The patients are nude and are placed in a drde about 
the lamp being approximately four feet from the anode Their eye* 
should be protected by goggles with very dark amber lenses The 
dosage must be carefully timed and the operator should remember that 
lamps made by different manufacturers vary greatly m their Intensity 
Strandberg at the Finsen Medical light Institute recommends for 
adults an imtial exposure of from twenty five to thirty minutes over the 
whole body This dose Is increased by from ten to fifteen minutes every 
other day until the full penod of two and one-half hours is reached 


The dosage with the American made carbon arc lamp is usually much 
less than that advised by Strandberg The lamp used at the North 
western University Medical School produces a skin erythema in one 
minute at a distance of four feet In children the Initl^ exposure must 
be of much shorter duration and the dosage more gradually increased 
\Mien the maximum time Is established this dosage should be con 
tlnued unless the patient misses several treatments \\Tien this occurs 
the time of exposure on resumption of treatment should be reduced ac 
cordmg to the Ume lost the physical condition of the patient and the 
amount of pigmentation still present As In heliotherapy treatment 
should be given continuously for from six months to two years 
Quortx Mcrcury-Vapor Light —The mercury arc is especially nch 
In the extremely short actlmc or ultraviolet rays which have a rapid 
germicidal action It does not however give a conUnuous spect^m 
nnd the long ray. ^ entirely ataent All clothing Is removed from 
the pa^nt and amber eyeglasses or goggles are worn to protect the 
eyes The patient is placed In a recumbent position and subjected 
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for three minutes during the first treatment to the action of the rayi 
of the lamp, which Is suspended twelve Inches above the patieoL As 
with the carbon arc lamp, It must be remcmbcird that quartz mercury 
vapor lamps made by din'ercnl manufacturers vary in thrir Intcnslly 
and that the same lamp loses strength gradually with use so that when 
new the time of exposure must be Bhorter than after the lamp has bea 
burned for a while In children, one minute with the lamp suspended 
30 Inches above the patient may be Buffiacnl wIiot using a lamp 
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baths are severe forms of heart disease arteriosclerosis nontuhercu 
lous nephritis gastro-intestinal disturbances and acute Illnesses with a 
temperature of over 38 3® C (loi F ) unless the cause of the fever 
is known and not considered to be a contraindication 

IIawni Treathent — llarine treatment is the routine bat hin g of 
the tuberculous patient in sea water and is of tome value espe- 
cially when combmed with heliotherapy The atmosphere absorbs a 
certain percentage of all kinds of rays, although not an equal amount 
of each kind the degree of absorption being greatest m the case of the 
shorter waves Therefore at sea level sunli^ will contain compara 
tively few ultraviolet rays and wiD contain comparatively many blue 
violet luminous and beat rays The effect of sunlight at the seashore 
however is greatly enhanced by the reflection from the white sand and 
from the mirror action of the surface of the water Equally good re- 
sults are, therefore secured at the seashore as in the mountains 

Roentgenotherapy — Treatment with the roentgen ray is con 
sldered by some authorities to be of value In the conservative therapy 
of Ixioe and joint tuberculosis Roentgenotherapy Is not a specific 
treatment but Is considered to be successful only when there is a 
tendency to spontaneous recovery The results are better m diseases of 
the small articulations and bones than m diseases of the larger ones 
Tuberculosis of the toes, fingers hand foot ankle wrist, sternum and 
ribs is Improved by this method The elbow may also be treated to ad 
vantage The shoulder and knee are less amenable and treatment Is 
not so satisfactory In disease of the hip socro-illac articulations and 
spine. In treating these latter conditions deep therapy apparatus is 
essential Homicke recommends in most cases one tHrd of an ery 
thema dose provided that no compUcalions are present. The number of 
Irradiations should be so regulated that the total dose for ilx weeks 
of treatment will not exceed one erythema dose When this amount 
has been ndmimstered and repeated three times further treatment 
should be discontinued for several months The optimal dose varies 
In individual cases It is therefore advisable to begin with small doses 
and gradoatly to Increase the amount of irradiation according to the 
patient s requirements and tolerance. If abscesses or fistulas are pres- 
ent the dosage must be smaller and more carefully regulated Over 
treatment may lead to rupture of the byperemlc skin over the absces 
with the formation of on ulcer or the sinuses may close with con 
sequent retendon of the pus As In the treatment of tuberculosis with 
bellothcrapy and actinotherapy roentgenotherapy miut be combined 
with intenme general treatment 

Onerativc Treatment. — Exdslon of the tuberculous focus Is rarely 
feasible even though the diseased area Is small unless It Is possible to 
adse an entire bone as for example exdsion of the astragalus In tn 
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berculosis of the onUe joint Resection of the joint for the purpose of 
eradication of the dls«isc process Is obsolete In both children and 
adults, but It Is especially contraindicated In children, not only on ac 
count of affecting grovrth by Injury or removal of the epiphyses, but 
because the process is very rarely arrested In adults, cx^lon may be 
Indicated In elbow but seldom, If ever, In other joints Unless some 
definite advantage Is to be gidned Indis^mlnate operations may haNe 
a deleterious effect Definite sequestra when demonstrated by the roenl 
genogram may at times be removed \rith benefiaal results, and sinuses 
may be exds^ or properly drained 
Tuberculous absces^ should be treated conservatively unless rup- 
ture is Inevitable or life is endangered by mechanical pressure on 
vital organs The treatment consists of aspiration of the abscess when 
fluctuation is present, after which continuous compression fa made by 
bandages When secondary infection by pyogenic organisms fa a com 
plication, as evidenced by constitutional symptoms of high temperature 
and other Indications of sepsis Indslon and drainage shwld be carried 
out along the same principles as in the treatmimt of pyogenic abscesses. 
The Injection of various antiseptics into the abscess is employed 
tinely by many surgeons but Is of doubtful efficacy Sinuses may ^ 
defined by Injection of opaque substances, such as bismuth after which 
exdsion or drainage may be instituted 
The purposes of surgical arthr^esls arc practically the same 
those of nonoperative measures— to enforce rest with fixation and to 
prevent deformity until nature encapsulates the pathologic process. 
By means of bony fusion a belter fixaUcm Is secured and it has been 
proved by cEnlcal experience that the arrest of the process fa more 
apt to be permanent when osseous ankylosis results from any form 
of treatment. However etnpharis cannot be too strongly made that 
conservative treatment, as mechanical fixation and all measures tend- 
ing to elevate the stamina and the natural resistance of the patient 
must be i^tanUy and rigidly employed both in adults and children 
and that furion Is only a valuable adjunct and must not be viewed In 
the hght of a ^tlye agent The chances of a permanent reentry 
^ much when such measures as heliotherapy, proper diet, 

fixation by orthopedic apparatus and operative measures are combined 
judldously 
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destruction or osteoporosis and the late residual stage after the osse- 
ous structure has returned to normal density are the most favorable 
periods to induce fusion In the stage of active osseous destruction 
with acute symptoms often complicated by abscess the likelihood of 
inducing bony union is leas and there is also the possibility of convert 
mg a dosed tuberculous process into an open one with secondary m 
fection Fusion m the presence of an active pyogenic secondary infec 
don should be undertaken with great caution The probabibty of 
relighting a virulent active process even though it is apparently 
arrested is much greater in those in whom such secondary mfection 
has occurred The operation may be employed also in conjunction with 
extra articular osteotomy for the purpose of correcting deformity when 
present 

Prognosis. — ^The time re<Tuired to effect a cure naturally differs 
according to the seventy and locality of the affection. Broadly speak 
Ing it can be stated that tuberculosis is arrested in children more 
quickly than In adults and that affections of the small joints arc more 
rapidly and easOy healed than those of the large joints Excellent 
results are sometimes obtained in six months but as a rule two years 
or more are required 

The prognosis for recovery with a practical degree of function pre- 
served IS unfavorable and is possible theoretically only in those in 
whom the process is arrested and encapsulated before the Joint is 
involved Wth conservative as well as vrith operative treatment ob- 
servation is required for a period of at least three years The only defi 
mte promise to be made as to the effidcncy of lo^ treatment is that 
deformltj can be prevented or restricted to a minimum degree and 
that the process will probably be arrested In those receiving no treat 
ment, or inefbdent treatment, the course is more prolonged and indefi 
mte resulting in deformity and permanent disability The results can 
best be expressed as arrested Instead of cured since dormant or latent 
fod may remain indefinitely regardless of the treatment employed 

Uncontaminated tuberculous Is rarely fatal unless there is Invasion 
of a vital center as the cerebrospinal system. Death Is more frequently 
due to secondary infection or other complications The prognosis for 
bfe Is better m children than ni odults The mortahty is greater in 
mvolvement of the spine and hip joint and less in the upper than in 
the lower extremities ^Mien abscesses are uncompbeated by second 
ary pyogenic Infection the prognosis is very slightly affected With 
secondary pjogenic Infection the process is much more prolonged 
and the prospect of recover> materially reduced Amyloid degeneration 
ai a result of continued sepsis is usually fatal Pulmonary tuberculosis 
when assodated lessens the chances of recov'cry but runs a milder 
course than when tuberculosis of the lungs occurs independently 
Tuberculous meningitis is on Infrequent but fatal complication 
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In adulu, early operative measures for the purpose of fusint ot 
immobilUIng Internally the affected joint will often arrest the Kod 
process In children, there exists at present a difference of opinion as 
to the advisability of fusion, the preliminary reports are most eDCcm 
aging but suffident time has not elapsed for deunitc condusiora to be 
reached The sdentlfic application of the sun’s rays or artificial li^ 
should always be employed Undoubtedly, fresh air alone has a bene- 
ficial effect, but the rclaUvc improvement Is much greater in those 
treated by heliotherapy than in those treated by fresh air without 
removal of the dotbing The results arc also more lasting with lea 
danger of recurrence than with any other method 
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CHAPTER FI\^ 


PHYSICAL THERAP\ IN’ THE TREATIIENT OF FRACTURES 
Philip D Wilson, II D 

Introduction 

Tbe place of physical therapy in fracture treatment has been a 
matter of controversy and different opimons have been expressed 
Some experienced surgeons consider physical treatment unnecessary 
or even harmful holding that only active voluntary effort on the part 
of the patient actually counts in restoring function Others regard 
physical therapy as a luxury and doubt that the possible benefits 
justify the expense espeoalJy in patients of moderate means Stfll 
others consider physical therapy dangerous from the psychologic stand 
point, m that it places undue emphasis upon tbe treatment of short 
duration administered by the technician and tends to minimize m the 
patient s estimation the value of his own efforts usually just at the 
time when active codperation is most nece s sa r y In obtaining a good 
result 

On the other hand physicians who are experienced in the art of 
physical therapy consider it absolutely Indispensable in the treatment 
of fractures They point to the harmful effects of treatment by im 
mobilization alone as evidenced by the many patients with impaired 
function who drift into their hands many months after injury hnving 
been treated by every method except physical therapy They critidie 
the neglect of many physidans to consider the physiologic require- 
ments oi the musdes the joints and the arculation and for believing 
that the only indications for the treatment of fractures are complete 
reduction and prolonged fixation. They feel that a considerable propor 
tion of fractures can be treated by physical therapy alone and with 
vastly better results than frequently are obtained by physicians who 
place their reliance entirely upon retentive apparatus. 

In between these extreme views may be found aH shades of opinion 
in respect to the value of physical therapy in fracture treatment For 
the most part bowe\'er the rank and file of the medical profession are 
unable to form an opWon and admit a complete lack of knowledire 
In the minds of most of these tbe term pkysied therapy c\’okes tiw 
picture of .11 fitted up wfth a large ajMrtment of com 

plicated electrical macUnes variously colored lamps and hvdrotbera 
peutic apparatus They feel vaguely that all ol tills machineo^y 
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have some therapeutic value, but mlstniat It for their patients on the 
grounds of expense, inability to direct the treatment, and the belief 
that after all It la not ncccssarj They arc unable to dissociate the 
ideas of phyilcnl Iherapj dcctridty and machinery For the roost 
part, they do rtot employ physical therapy for the treatment of fr»c 
tures except when usually as the result of some fault of treatment, 
a patient bos obtained on unsatisfactory result, arid nothing else In the 
way of treatment remains to be tried 


The student who Is seeking the truth about the value of phyilcal 
therapy In fractures will quickly dismiss many criticisms that otmously 
proceed from ignorance. On the other band, he will not be able to 
dispose m this summary fashion of the widelv divergent opinions that 
have been expressed by experienced and reputable surgeons and phys- 
ical therapists. If he delves more deeply into the subject, howe\*er he 
will find that It Is possible to reconcile even these differences and that 
the opponents ^ In reality proceeding from different premises and 
arguing arout different things The phj^cal therapist shares with the 
surgwn hu esUnute of the value of activTi voluntary effort in 
regaining function at a certain stage of fracture treatment, but be 
also kno^ that If he waits until the time when active motion can be 
performed, to employ physical therapy he wifi bo>*e missed the golden 
«utg«)n U sceptiaU of the value of 

^ ond the phyitcal theianW 

movementj that the surgeon iLu tamlSt 'S? and vfgor^ 

topnarion that early V"'*f ^ 

ment, by mere technidans patleola^th^^^ for t^t 

tures whereas the physical therapist has 

tuna art susceptible ol treaSt b^v^ “ly that many frac 
should leam to apply this s^SLj ““t ‘■'fSP?; 

be stored In his armamentarium along with tmd that it 

to be used according to the indicaUoS) of 
Much of the criudsm of nbyaioil fn^vfd^ case 

dUtingulsh between the agency itsdF orisea from a failure to 

be of®^t value m ^ 

ployed of that there is ample proof It ^ 

bnpre^riy used It can also fail to be 

employed at the -wrong time Physical whatever when 

used In the Ueatment of fractures buTl?.* 

detriment of physical therapy this ihouM reacting to the 

acquiring sufficient knowledge of the art ^ stimulus for 

art to be able to employ it 
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properly No physician who treats fractures can really say with truth 
that he does not employ physical therapy The pre^ption of heat 
at one or another tim^ in one form or another is pracdcaJly umversal 
so with home massage »nH exercise By so much the physician 
admits that he believes m physical therapy All that remains neces- 
sary to enlarge his vision of its sphere of usefulness is to inform him 
more specifically of the action of Its various agendes and to relate 
these effects to the pathologic and reparative changes of fractures In 
so far as possible 

■WTifle much of the confusioo that hinders a fust evaluation of 
physical therapy may be traced to the lack of knowledge of the 
physidan who treats the fracture not a htUe arises from lack of 
knowledge of fractures on the part of the physical therapeutist. Many 
exaggerated claims have been made of the benefits to be derived from 
the use of various physical therapeutic agendes in the treatment of 
fractures which cannot possibly be substantiated. Some are the result 
of enthusiasm others require a less charitable explanation all bring 
harm to the cause of physical therapy Many ageiides are used whose 
effects are uncertain or in respect to the action of which experimental 
evidence Is lacking The physician who is conversant with the prob- 
lems of fracture treatment and is trying to steer his patient through 
the shoals and troubled waters of compIkaUons to the haven of a 
speedy convalescence cannot be blamed for refusing to ask the assist 
ance of a pilot who insists upon sailing only m uncharted channi^U. 

The first prinaple of fracture treatment is reduction of the bony 
deformity and after that comes treatment to secure healing of the 
fracture and to restore function Of the various physical measures that 
are employed in treatment by far the most important are two that are 
mutualV antagonistic — rest and movement Rest or immobilization is 
necessary to maintain reduction of the fracture and allow healing of the 
bones while equally necessary from the standpomt of the musdes 
joints blood vTSsels and nerves is movTment or mobilixation to main 
tain and restore iunction Indeed m the balancing of these two antago- 
nistic pnndples lies the essence of fracture treatment and It is beaiuse 


the requirements are of a coo^ctmg nature that difficulty arises 
Between the moment when the first cautious attempts at movement 
arc begun in a recently reduced fracture and the later period when 
healing of the bones has been obtained and vigorous exercises can be 
prescribed lies an interv-al often of many weeks daring which every 
detail of treatment must be managed with skin and when any III 
considered step may bring disaster It Is not possible during this period 
to turn the patient ov-er to a technician for physical therapy without 
endangering the result, and it Is unwise to do It later unless the 
phj-slcian supervi«es the treatment m the closest manner In the treat 
ment of fractures It Is Impossible to separate the physician and the 
ph>si^ thcrapkt He wfll be tbc best physician who is instructed in 
the art of ph>*slcal therap> and the bet physical therapist will be be 
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who combines this knoiviedgc with that of the ph>'BidaD Iml^ if 
physical therapy Is to accomplish anything fn the treatment m frK 
tures, it idll be because the physician Is stiffidcntly Impressed mth ni 
value to administer it pcrtoaally In the first few days after 
and to instruct and demonstrate to his assistants the mctlwds be TOhes 
to have followed In the later stages 

Physical therapy includes n number of agencies or modalities, ea« 
of wWch is capable of produdng a definite pb 3 rslologic reaction in tne 
human body In order to employ these successfully In the treatr^ 
of fractures the physician must know what these agencies are, ww 
they accomplish and when they can bo used with benefit He 
able to prescribe them in the same manner as he docs drugs Wbe^ 
physician prescribes medidnes, be not only writes his prescript^ 
carefully but he taJees pains to refer the patient to a repataro 
phanna^ to have It filled He instructs the patient how frequwti}' 
and in what amount he Is to take the medicine and he arranges to have 
him report at regular periods in order to be able to watch his reactj® 
and to raodiiy the dosage If the reaction is unfavorable or to stop the 
treatment altogether If it proves to ^ of no benefit The same course 
shoxxld be followed when prescribing physical therapy the treatn^ 
should be outhned fa detail, and the directions followed mlnntey 
When in doubt, consultation between the physichm and physical theta 
plst will prove of great benefit. To s«d the patient to a phy^ 
therapist with fastructioas merely to treat him, as Is frecjoently done 
at present, is fa principle almost as ridiculous as lo refer a patient to a 
pharmacist with Instructions to prescribe what medidnes be needs. 

It will be the purpose of the author fa this artlde to point out the 
opportumtlcB for physical therapy In the treatment of fractures, to 
show how fracture pathology may be modified by the physlrfogic re- 
action to the agendes that arc employed, to stress the importance of 
early ionctional activity and to dcrrKmkrale how this may be obtafaei 
Chief emp hasis will be laid upon the varioni forms of massage and 
moblllxatlon with the view to confining the disciiaaion to those agencies 
of which we have the most knowledge Of the various methods of dec 
Ideal stimulation and treatment there will be but little roeotlon, as too 
little experience has yet been acquired lo make it possible to formulate 
directions for their use or to permit definite cooduslons to be drawn 
as to thdr value 

HiSToaicAi. 


Just Lucas-C^pionniire was the pioneer of pbyiical therapy fa 
the treatment of fractuw^ A aurgeon practicing fa the hospitals of 
Pans he became disMllsfted with the results obtained by theroutfae 
nicthods for treating bony Ininries The central principle around which 
these metho^ rev^s^ was Imm^maUon, and the more perfect the 
hnmobiUiation wter was the treatment Lucas-Champlonnlire 
however observed that the patients who had been treated by these 
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methods kept coming back to the clinics for months and years com 
plaimng of swollen limbs stiff joints pain and disability even though 
their fractures had healed He recognUed that much of this was the 
result of prolonged fixation and the policy of treating the fracture as 
if the bone were the only constituent of the part and the muscles 
joints vessels and nerves nonexistent 
He began expenmenting with massage and movement in the treat 
ment of recent fractures commencing with minor bony injuries such 
as those involving the shaft of the fibula and then gradually as be 
perfected the technic and gained confidence in the method extend 
ing it to fractures involving more important bones as weD He found 
that with gentle stroking massage he could relle\’e pain even in the 
fr esh fracture and secure muscular relaxation with care, the joints 
adjacent to the fracture could then be moved passively through a wide 
arc of motion without causing pain With regular repetition of these 
treatments the part being splinted during the mtervening periods 
the patients recovered from their fractures more quickly and more 
completely than others whose fractures had been completely im 
mobilized. When he extended the scope of the method to L^ude 
more difficult fractures such as those involving the lower end of the 
radius and the upper cud of the humerus the results proved equally 
impressive It became quite obvious to him that early movement of the 
muscles and joints In the vicinity of a fracture maintained their supple- 
ness on the one hand and on the other favored the circulation and 
nutrition of the member He became convinced of the importance of 
early massage and mobilization in the treatment of fractures 
Lucas-Champiounlire ‘ published In 1889 a small pamphlet entitled 
“Le Massage et la MobfUiation dans !c traitement des Fractures 
In which he summanied his experiences and observations and described 
the methods that be employed and their rationale He considered 


raobniration the most important factor of this treatment Referring 
to a Umb be said movement is life He believed that massage was 
merely a means to an end that end being movement He employed only 
the gentlest type of superficial massage and the treatment was ad 
ministered either by himself personally or by a medical student whom 
he bad trained Avoidance of pain was deemed essential The massage 
brought about relief of pain and relaxation of muscle spasm Its effects 
could not be explained ujxm mechanical grounds as the massage was 
too light and superficial in character and he advanced the theory that 
it acted reflexly through the nerves and that it brought about an 
^usUon of the sensory endings The massage was administered for 
from ten to twenty minutes and, when muscular reiaxaUon had been 
obtained then mobilization of the neighboring jomts was In order The 
iMvemcnts were performed passively not actively but onlv when 
tte muvjH completely rdoied The treatment, were of riiort 
duration and were repeated dally or on nltemate day, 

Tbere,ult,oljlalnedbj Lucru-Chaniplonniire were remarkable par 
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tlcularly In contrast ^th those obtained by the preexisting treelmert. 
In lading these results, howc\*er, It is well to remember that this 
was prior to the discovery and clinical application of the roentgeo 
ray, and that the diagnosis of fracture was often faulty, and the coo* 
trol of reduction negligible Bony deformity of greater or lesser degree 
was the rule rather than the exception after treatment Lucas-Cham* 
plonni&re s treatment probably did not lessen the bony defonnjty, bat 
It did at least restore function and In (his respect It was far and anty 
ahead of the usual ImmobnUIng treatment At the same time there 
has been a great misconception of his real attitude While radical, be 
never took an extreme stand or claimed that his treatment could be 
applied without modification to cx-ery fracture or that oil iplintiiig 
should henceforth be discarded He did not discard all that be hid 


learned in his surgical training, but on the contrary continued to 
use ipllnts In loose and displaced fractures and to advocate operatirt 
repair In fractures, such as those of the patella where that method 
obtained the best results. Only Instead of making the fixation con- 
tinuous as WES the general practice he remov’ed the splints Et regolif 
Intervals for massage and mobfllxation Above all, it must be reraem- 
bered that be kept the treatment entirely In his own skIDed surgital 
hands or In the hands of the medical students whom he himsdf had 
trained He had no use for massa^ as ordinarily practiced, which be 
wnsldered far too vigorous and i^ful, nor did he think It possible 
for evw a trained technician to employ hli methods saliifactorUy 
What be advocated was the early use of physical therapy— 1^, “ss- 
sage and mobniraUon-by the physician In charge of the patlcnl, to 
co^uncuon with whatever other methods were Indicated for the 
reduction and healing of the fracture 
While holing up a warning hand against the treatment of fractures 
by prolong^ InunobmraUon be at the same lime sounded a wamtoi 
nme ag^t the injudicious and unlnstnicted use of his methods which 
^ ^ tempted to be led aw^ 

R ^rticular method of treatmenL Said be It is 

u ^ revoluUonary treatment, for the public 

Medical world is even If 

^ therefore to act prudently, 

check* tn *nnl»^ *0 expose yourself to 

result therSm^ ® manner that the good which may 

result in^from wifi be evident to all 

of ® pomt In the treatm<f 

functional r^toratioo began to be 
necessity of ueating all of the structure 

phyildaMuStto jiTvi ^ ^ attitude actually was only a ff 

WUclans todf’up and applied hfa methods In thdr entirety, although 

fracture treatment have fafled to be 
by the change* be set in progress. Mennell 
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of London lenxned Lucas Championmire s methods at first hand and 
has continued to employ them and to advx)cate them with the con 
victfon bora of a long and rich experience His worlj on massage 
and the treatment of fractures ore valuable contributions deserving the 
most careful study I gratefully acknowledge my own indebtedness to 
them in the preparation of this article 
Other factors also have contributed their share toward placing 
emphasis upon functional recovery after fractures. The Industrial 
Compensation Laws have played a considerable part by bringing pres 
sure to bear on reducing the disabflity period for various mjuries The 
Great War contributed a great deal to the improvement of methods 
for the treatment of fractures more notably by the introduction of 
various types of open splints and the greater utihxation of traction 
methods particularly direct skeletal traction It also aided the develop- 
ment of physical therapy the accomplishments of which were seen and 
appreciated Since the war the muldplicatlon of the automobile and 
the increasing mechanixation of indostiy have caused a formidable 
increase In the number of mlunes Thb has led to an Intensified study 
of the means of reduang functional impairment after fractures and of 
securing marimum physical rehabilitation of the injured Physicians 
are turning their attention to physical therapy in the hope of better 
ing thdr results with help from this source. There are great oppor 
turtles for the development of this art, provided that each st^ Is 
made with caution and based upon a sohd foundation. 

FtmenovAL Rsstoratton mt Goal or Fractdoz Tjusatmknt 

The goal of all fracture treatment Is the complete restoration of 
function m the injured part in the shortest possible time When the 
injury Is of a nature to cause Irreparable damage, then the «im must 
be to numraixe the functional loss and particularly to try to avoid 
disabnitles of a type to prevent return to the previous major occupa 
tlon or activity A perfect result implies that the Injured part is as 
good as before Injury and that this has been attained without unneces- 
sary loss of Urrw 

The chief purpose of the skeleton is to provide a rigid framework for 
the soft parts and together with the joints to provide a mechanism 
which may be actuated by the neuromuscular apparatus Interruption 
of the skeletal rigidity by a fracture leads to irnmediate loss of func 
Uon and function cannot be regained until ngiditv has been restored 
by healing of the fracture Restoration of skeletal ngidity is not done 
suffiaent but there must also be restoration of the skeletal form In 
other words the normal alignment of the Ijotc must be preserved 
This is necessary not only for esthetic reasons but in order to main 
tain the normal anatomic relationship or architectural pattern with- 
out which the parts function |mperfectl> The restoration of ririditv 
and normal form of the skeleton bowevirr, is by no means aD Si the 
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ticularly in contrast with those obtained by the prcDdslIng treaUnoL 
In jud^g these results, however, it Is well to remember that tib 
was prior to the discovery and clinical application of the roentgen 
ray and that the diagnosis of fracture was often faulty, and the coo- 
trol of reduction negligible Bony deformity of greater or lesser degree 
was the rule rather than the exception after treatment Lucas-Ch^ 
pionnifere s treatment probably did not lessen the bony deformity, but 
it did at least restore function, and In this respect it was far and away 
ahead of the usual Immobniilng treatment At the same time there 
has been a great misconception of his real attitude A\Tille radical, he 
i>ever took an extreme stand or claimed that his treatment could be 
applied without modification to every fracture or that all splin^ 
should henceforth be discarded He did not discard all that be had 
learned in his surreal imlnlng but on the contrary continued to 
use splints in loose and displaced fractures and to advocate 
repair In fractures, such os those of the patella, where that method 
obtained the best results. Only Instead of making the fixation coo 
tlnuous as was the general pmcUce, he removed the splints at reguUr 
intervals for massage and mobOliatlon, Above all, it must be rem^ 
bered that he kept the treatment entirely In his own skilled surgW 
hands or In the hands of the medical students whom he himself had 
trained. He had no use for massage os ordinarily practiced, which h* 
considered far too vigorous and pOnful, nor did he think it P«^® 
for even a trained technician to employ his methods satisfactorily 
What he advocated was the early use of physical therapy— 4 e., ^ 
sage and mobllixation— by the physidan In charge of the patient, w 
conjunction with whatever other methods were indicated for the 
reduction and healing of the fracture 

Whfle boldmg up a warning hand agalnjt the trealment of frartum 
by prolonged inunobiUiaUon he at the same Ume sounded a warntog 
note ag^t the injudldoua and unlmtructed use of his methods wbM 


by enthusiasm for nny partfodar method of treatment Said he, It b 

a sadoM Mtter to mploy this revolutionary treatment, for the pubUc 
is but liWe prei^ to accept it, and the medical worid is even iMi 
prepared than the public. I advise you, therefore to act prudently 
a^ to advance ^y by sure steps In order not to expose yourself to 
rdjec^ to apply ^method in such a manner that the ^ which may 
result therefrom wm be evident to alL ® 


Lucas-Chan^on^ire s work proved a turning point In the treatment 
of fra^ Tte l^r^rtoce of functfcn.n^oratlon began to be 
rtCTg^ this the neeesrity of treating all of the Idructures 

affected fJ* broken bone alone Owmg to the 

gane^ mi^cepUrm of w^ ^ attitude actually was only a few 
^ their entirety, rithou^ 

(„ ,Ao dev^ toe to fracture treetment have failed to be 

affected In some degree by the changes he set in progress Mennen‘’ 
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of London learned Lucas Championmirc s methods at first hand and 
has continued to employ them and to ad\ocate them with the con 
viction bom of a long and nch cxpencncc His works on massage 
and the treatment of fractures are \'aluable contributions deserving the 
most careful study I gratefully acknoxriedge my own indebtedness to 
them In the preparation of this article 

Other factors also have contnbnted their share toward placing 
emphasis upon funcPonal recoveiy after fractures. The Industrial 
Compensation Laws have played a considerable part by bringing pres- 
sure to bear on reduang the disability penod for various mjunes Tbe 
Great V, ar contributed a great deal to tbe improvement of methods 
for the treatment of fractures more notably by the Introduction of 
vanoos types of open splints and the greater utiliiatlon of traction 
methods particularly dir^ skeletal traction It also aided tbe de%Tlop- 
roent of physical therapy the accomplishments of which were seen and 
appreciated Smee the war tbe multiplication of the automoblJe and 
the increasing mechanization of industry ha\‘e caused a formidable 
increase In the number of mjunes This has led to an Intensified study 
of the means of reducing functional impairment after fractures and of 
securing maximum physical rebablUtation of the injured. Physicians 
are turning their attention to physical therap> In the hope of better 
Ing their results with help from this source There are great oppor 
tunities for the development of this art, provided that each step is 
made with caution and based upon a solid foundation. 

FiwcrroNAL REsrcmATiON the Goal or Fractuhi: Treatment 

Tbe goal of all fracture treatment is the complete restoration of 
function in the injured part in the shortest possible time When the 
injury is of a nature to cause IrrqMrable damage then the aim must 
be to mlnlmiic the functional loss and particularly to tiy to avoid 
disabflities of a type to pre%*ent return to the previous major occupa 
tlon or actirity A perfect result implies that the Injured part is as 
good as before injury and that this has been attained without unneces- 
sary loss of time. 

The chief purpose of the skeleton is to pr^dde a ngid framework for 
the soft parts and together with the joints to pirovide a mechanism 
which may be actuated by tbe neuromuscular apparatus Interruption 
of the skeletal rigidity by a fracture leads to immediate loss of func 
tlon and function cannot be regained until rigidity has been restored 
by healrag of the fracture Restoration of skeletal rigidity is not alone 
sufficient but there must also be restoration of the skeletal form m 
other words the normal alignment of the bone must be preserved. 
This IS necessary not only for esthetic reasons but In order to mam 
tain the normal anatomic relationship or architectural pattern with 
out which the parts function Imperfectly The restoration of rigidity 
and normal form of the skeleton howe\'er Is by no means all in the 
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tlcularly in contrast with those obtained by the preexisting tiealmcnL 
In Jud^Dg these results, howe\er. U Is ivcll to remember that this 
wa* prior to the discovery and clinical application of the roentgo 
ray and that the diagnosis of fracture ivas often faulty, and the coo- 
trol of reduction ncgU^hle Bony deformity of greater or lesser degw 
vras the rule rather than the exception after treatment Luds-Chun- 
plonniire s treatment probably did not IcsKn the bony defonaily, bol 
it did at least restore function, and In this respect It was far and away 
ahead of the usual immobnirlng treatment At the same time tb« 
has been a great misconception of his real attitude WTiUe radical, m 
never took nn extreme stand or claimed that his treatment coold be 
applied without modification to every fracture or that all slanting 
should bencelorth be discarded He did not discard aD that he had 
learned in his surreal training but on the contrary contlnoed to 
use splints in loose and displaced fractures and to advocate operat^ 
repair In fractures such ns those of the patella where that melbod 
obtained the best results. Only Instead of making the fixation con- 
Unuous as was the general pracUce he removed the splints at regour 
intervals for massage and mobllixotlon Above all, it must be remem- 
bered that be kept the treatment cntireK In his own skilled 
hands or In the hands of the medical students whom be himself had 
H« had no use for massage ns ordinarily practiced, which f 
considered far too vigorous and palDtul, nor did be think it pos^e 
„ ® trained technician to employ hIs methods satisfactorily 

What be advw^ed was the early use of physical therapy — be, 
sage and mob^Uon-by the physician in charge ol the patient, m 
conjun^on ^th whatever other methods were indicated for the 
reduction and healing of the fracture 
WHk up a warning hand agalnat the treatment ot tractum 

by prolong^ tnunot^tion he at the same Ume sounded a wam^ 
noU i^^t InJudlcOTB and uninslructed use of his methods nUth 
should be read carefudv by any one who Is tempted to be led array 
by rathusiasm !ot any particular method ot treatment Said he “It fa 
f wT-.r Ibis revolutionary treatment, for the public 

Is but mtle preyed ^^t H and the medreal wmid Is even tea 
pt^aued than the public. I advise you therefore to act prudently 
and to ^van« ^y s^ step, in order not to eapose TOurself to 
cbec^ to apply ^m^ In such a manner that Sh may 

result therefrom will be evident to all ” ® 

Lucas-Chai^otmlire s irork proved a turning point In the treatment 
ot fractoe. The tapor^ of functional te^to be 

recognlrri and with this ^ necestity ot treating all of the Returns 
aflected by the 1^ ra^than the broken bon, alone to the 

geoeial misconception ot what his nUitudo actuallv , lew 

^Sdans took up and raUed Us methods In tMr entlret^i^tbough 
J^TXdevote much /me to fnmtnre treatCt SrolJlwTS 

affected to some degree by the changes he set In pro^ MiSien ’ ‘ 
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vans is stopped by the pressure of exudate and there is a further 
accumulation of serum and lymph over a large area. Many of the 
phencHnena are of reflex ongm os for example the edema from 
vasomotor paralysis and the muscle spasm with pain and limitation 
of joint movement Blood clot forms about and between the ends of the 
bones and infiltrates all the adjacent soft parts extending into the 
muscles and upward and downward along the fasoal planes. Un- 
clotted blood and serum gradually work their way to the surface 
accounting for the extensive ecchymosfs that Is always seen fn the 
region of a fracture The formation of skin blebs is due to the vaso- 
motor paralysis and the exudation of serum and lymph. 

It needs to be emphasised that this condition of traumatic Inflam- 
mation is not followed by repair but actually constitutes the first step 
m that process Repair begms at the moment of injury The blood dot 
filling the spaces between the bone ends and extending into and mfil 
tratlng aH of the soft structures is soon invaded by leukocytes, fibro- 
blasts and newly formed capillaries originating from all the different 
types of tissue involved in the injury and becomes transformed into 
gnmulabon tissue It Is Important to note that at this stage there is 
apparently no difference In the character of the granulation tissue found 
between the bone ends and that formed In the soft tissues they are 
one and continuous DiffereouaUon occurs later when calchira salts 
are deposited in the tissue that is destined to become callus and con 
necnve tissue fibrils form m the Intercellular spaces of that which is 
to become scar tissue but even then the aJIus and scar remain 
firmly boimd to each other The scar formation and fixation of the 
musdes to the callus interfere with the contraction and extension of 


the >’arfoas musdes and hinder function. 

The old conception of a specific osteogenic cell the osteoblast, de- 
rived entirely from other similar osteoblasts contained in the cellular 
space and marrow cavities of the ends of the broken bones has lost 
ground According to modem views bone is merely a form of con 
nectire tissue and the osteoblast Is simply a fibroblast in whose 
vidnlty caldum salts have been deposited ‘ Furthermore the bone- 
forming function of the osteoblast hks been denied It is claimed that 
the de^tlon of calaum salts la callus fa entirely a physicochemical 
reaction dependent upon local factors as for example a variation of 
the hydrogen ion concentration in that region or a concentration of 
some catnl>'Uc agent or eniyme such as perhaps the recenUy discov 
ered phospbolase of Robison • Evidence to this effect 
duced b> Murray » who succeeded in obtaining bone formation^ 
musde and fascia by the injection of certain salts 
pboru, ThJ, eMd.n« ha, 1««. r«,fotcad W 
Huggin, • who ™ able to produce bone In tbe v ' 

transplantation of bladder epHhehum ^ tissues by the 
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treatment of fractures Of equal Importance for functional perform- 
ance are the soft parts The skeleton Is only one narl of the machiac, 
the other parts being represented by the articulations muscles, nerves 
and blood vessels Without the joints to supply motion, the rausdes 
power the nerves control, the blood vessels fuel, the bones are merely 
so many Inanimate levers All participate In functional activity, tad 
one structure Is not of greater Importance thjin any other AU mad 
be considered In treatmenL 


Injury of the Soft Parts Accoin»AK^TNO Fractures 

It Is a common mistake In treating fractures to think only of lie 
injury to the bone, and to forget or overlook the always-accompanyini 
Injury to the soft parts To fracture a bone requires a consldwdjie 
amount of force The violence may act directly In the form of a bio* 
or crush, In which case the first effect of the force Is expended upoa 
the soft structures before reaching the bones, or It may act Indirectly 
as by hCTdlng or twisting a part bqrond Its normal limits of elastldtyi 
In which bstance the giving way of the bone Is accompanied by lacem 
Uou of the overlying soft ports Also severe strain is often imparted to 
w ligament sometimes at a point quite remote from the Iracturt. 

^ vdolcna Is severe enou^ not only to fracture the bc« 
but to dl^lace the fragmenu additional darnage b done to the soft 
^ts by t^porary continuance of the force after the resistance of 
^ overcome An extreme example of such violence b 

seen In tlw cb^ of a compound fracture. Here the overl^g soft parts 
are comple^ ruptured Indudlng the sUn and one can readily ap* 
pra^ the ^ent of the damage to the muscle and other soft dssnes- 
^ the majority of fract^ that are classed as simple the soft-part 
^ though concealed from one s eyes by the fact 
that the mtegm^t remains Intact There is extenshx laceration of 
soft tnuacles, blood vessels and fasda. In certain In- 

dther the mam nerve or blood vessels may be tom, or both 
^ resulting perhaps In paralysis, tirtlal or complete 
Ischemia, or gangrene. r- 

Pathology and Rkpaib q, Fiactoti 

edge of *e patholo® of the lesloo aod of the chaiures that occur 

traumatic Infla^Uon Ij produced Hemorrhage occora from the 

tom vessels of the bone marrow Dcriostwim 7 

The blood vessels dilate as a resulVof^iS^ 

phatic drainage Is arrested. The swriUm/ due tn 5^^ 

gSeasedbySodatfoo The reht^TS^^S,^^*'^"^ 
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Pjunciples of Fracture Treatment 

The requirements for fracture treatment are complex and difficult 
to fulfill The Ideal treatment could only be attained by a miracle 
which without the necessity of any surgical Intervention would restore 
the displaced fragments to normal position immediately after the 
Injury would mwintaln them m perfect alignment without the use of 
splints or other apparatus and so sobdly that healing would proceed 
while at the same time full use of the part with motion of the adjacent 
articulations could be permitted. This represents an ideal impossible 
of attainment, but It also gi\’e3 us a goal at which to aim and the 
more nearly our treatment can approach it the better it will be 

The chief prmaples of fracture treatment may be stated as follows 
first restoration of anatomic form as soon as possible after Injury 
second maintenance of alignment and fixation of the fracture during 
the period of healing third institution of measures to overcome the 
arculatory (hsturbance and to maintain and develop function begin 
ning at the earliest possible moment after injury and continuing until 
complete recovery Is obtained 


Importance or Reduction op the Fracture 


Restoration of a fractured bone to Its normal anatomic form is 
essential to good functional recovery Not only Is it true that fractures 
which are properly reduced unite more surely and rapidly than those 
that are allowW to retnam Ln viaous alignment, but the condition of 
the adjacent soft parts Is also Improved and there is commonly to 
be not^ less swelling and circulatory disturbance Since the traumahe 
Inflammatory process that is Initiated by a fracture reaches its peak 
within 48 hours it Is evident that the pathologic changes can be influ 
enced only when the teducUon is performed within a few hours of 
injury As a matter of fact, reduction becomes Increasingly difficult 
with c\‘ery hour that elapses The muscles and fasoa become Infiltrated 


with exudate and rapidly lose tbdr extensibility the tissue spaces be- 
come filled with lymiph and fibrm and blood dot envelops the ends of 
the bones and renders almost Impossible the meshing of Interlocking 
fragments. The use of more force Is necessary to accomplish reduction 
and this causes irtah hemorrhage and additional trauma to the soft 
parts WTien the changes have progressed to the stage of organization 
or beginning callus formation before reposition of the fragments is 
accomplished then still greater force must be used and the amount 
of damage done is proportionately Increased Repeated reductions 
necessitated by the failure of previous attempts are enormously harm- 
ful nod result in an extension of the Inflammatory changes and an 
InOTM In tin stvnitj o! tic rraclion To promote functlooal recoverv 
It Is of the highest Importance to employ es-ery measure that tends to 
mlnimlie Injury of tie soft parts and to reduce acatrIzaUon and dr 
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The caldura salts that ore deposked In callus seem to be derived 
chiefly from local worccs, from the outol>’3U o! necrosed booe at tk 
ends of the broken fragrnents Eddenccs of rarefaction and absoep- 
Uon here are the signs of normal progress of tbc healing 
practical purposes the amount of caldum salts derived from the wood 
stream is relatlv-cly amall and unimportant- The cfTect of this accept 
is to reduce fracture bcahng to a purely local process, the suc£^ d 
whldi is dependent upon lo<^ factors and onlj slightly affected by »e 
general physiology of the b<xiy or by states of tbe bodv If true, o 
appears probable, then thU view eliminates the Jong list of geoef" 
causes that have always been brought forward In explanatioa o f 
union and renders superfluous therapeutic pnxrtdurcs directed tows™ 
improvlDg caldum metabolism 

whatever may ultimately be proved to be the fact^ the granulitfco' 
tissue mass between and about the bone ends gradually bccoow ^ 
verted fnto osteoid tissue The Intercellular spaces become filled wnh 
a bomogeneous ground substance, the preosseoui tissue 
tcred here and there are tmafl Islands of cartflage Gradually cafchm 
salts are deposited In the ground substance and cartHflW a®! 
callus become* hard. Bone tissue has been formed, and tie unfoc w 
the Iracture Is complete. 

The time required for fracture healing Is usually from three to rfjhl 
weeks depending upon the bone Invohwd and tbe situation of the fr*c 
hire in re^ject to caoodlous or cortical bone. Tbe process is quicker 
in cWldren than in adults, and wmewhat slower In old age. Callus 
formation may be delayed by local condlOoas which hinder the fonna 
tion of grainilaUoa tissue such as lack of surrounding structures fr«n 
which U may spring as In fractures of the neck of tbe femur and of 
the carpal scaphoid or loterfcrcnce with proper blood supply or inlrt 
posfUon of mu^e tissue between the fragment C^live interferoa 
at a late period when the soft callus has to be deared away in ordrt 
to .ppr^tiem of Uw tnigmratj, b sljo Iftdy to doloj ^ 
fnfr T^re 13 am^crable v»ri,Uoo In tbe loot] condiUoos upon wl*i 

““uaiwed The fart that nnlon b« 
not be» obl^rf « the time it fi ctpected is not a sign that it ffffl not 
occur ““y mandy that the process of repair is procertflas 

to amount of taH^ormed at first 

wrption the cavity h r^tablS^cSc^S^ 

demarcated, and the excess callos temnvFKt 'tk* 
adaptatto of tie caiius ami restoST^f I^'^^r'is^^ ^ 
may take as long as one or two years PhvslnW tw 

coiildered compTete until this tln^S eiS^^‘“i'“^fc 
heoltog has been obtained in a matta of^^ 
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union Each fracture must be N'isuallied In tenm of its e'.'cntual end- 
result and the course chosen that will give the highest yield in terms 
of function Impaction is a start already made in the healing of a 
fracture and It should not be broken up without good cause espedallv 
in aged patients It is often the acme of wisdom to be satisfied with 
an incomplete reduction as long as the misalignment is sli^t and not 
of a disabling type rather than to pursue anatomic perfection at the 
cost of diminished or delayed function 

Reduction may be accomplished by manipulation traction or oper 
atxra With the manipulative method the operator endeavors to replace 
the fragments by leverage angulation or traction relying upon manual 
skill supplemented occasionaDy by the temporary use of some median 
leal appliance to exert traction. WTien reduction has been accom 
phsbed splints are applied to maintain the alignment. Obviously the 
method is limited In its application to fractures that are more or less 
transverse and only slightly comminuted and where reposition is likely 
to pro\e stable when obtained. It Is employed particularly in fractures 
of the wnst forearm elbow ankle lower leg and hip It is most 
successful when perforroed within two or three hours of the Injury 
and with the aid of fluoroscopic visualization of the fractured bones 
It requires sWD and care to avoid injury of the soft parts from the 
use of too much force 

The traction method Is used both to obtain reduction and to main 
tain alignment afterwards It counteracts the deforming Influence of 
muscular contraction and by pulling the fractured bone oat to full 
length and restoring the supporting tension of the soft parts secures 
correction of the deformity It should be employed in such a way as to 
obtain redaction immediately before pathologic changes In the region 
of the fracture have progres^ to a stage to render it difficult, Instead 
of gradually ovrr a penod of sev'eral days. A traction force of suffiaent 
amount to accomplish reposition should be applied initially and after 
reduction has be^ accomplished this may be reduced to the lesser 
quantity necessary to maintain alignment. The same pnnaple should 
be applied Irrespective of what method of traction Is employed or 
whether used in combination with traction splints or not The trac 
tion method of reduction is used chiefly in fractures of the long bones 
such as the femur both bones of the lower leg the forearm and 
humerus It is indicated in oblique and comminuted fractures inwlv 
mg the articulations and those of the phalanges It Is also of great 
assistance in difficult fractures which for one reason or another have 
not been reduced In the early period. TracUon is not without danger 
but it usually accomplishes its purpose with less damage to the soft 
structures than either of the other methods 
The operaUve method of reduction may be empic 
certab fractures such as those of the patella and 

approximation cannot be secured In any other way It 

as a matter of preference in other fractures such as I 


•yed primarily in 
olecranon where 
may be employed 
^»sc of the shaft 
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culatory disturbance in the region of the fracture, and for this, nothing 
is more cilecll\‘e than early r^ucUon 
\Vhtn fractures are allorvetl to ImmI without correction of the bocy 
deformity excess callus formation usually results accompanied 
greater fibrous fixation of the muscles If the fracture Is situated In the 
vidnlty of, or invoK'cs a joint bony irregularity ma> block motloo ot 
alter lullcular contour sulTidcntly to render Its use difficult hlaltmkic 
also leads to later functional imp^rment through its repercussion upon 
the mechanics of the body Angular deformity causes the adji^ 
joints to be thrown into abnormal relationship and results In tmeroj 
bearing and strain TVlicn healing Is accompanied by ovTrriding of the 
ends of the fragments, shortening of greater or lesser extent rtsaJtt, 
and this affects not only the bone but also the muscles, wWch almo^ 
never regain normal power The Fracture Committee of the British 
Medical Association • reported after a study of the late results of frac 
turcs in 1736 cases that good functional results accompanied good 
anatomic re^ts in cjver ninety per cent of the patients Fair and cv® 
good functional results sometimes accompanied poor anatomic resnhs* 
but \w^y only after prolonged disabiUty Ume and when the partkn- 
br and apedal types of deformity that lead to great crippling had 
been avoided They suted that no method, whether operative or w®* 
c^jerative which did not promise a good anatomic result shotdd I* 
accepted as a matter of choice. 

The Importana of the reduction of the fracture at as early a 
meunent m p>owible after injury must be accepted as a guiding prla* 
dple of fracture treatment. As !s the case with every rule however* 
are ^ acapUoas to thia Soma typo, of deformity are 
dl^ltag than olhera Angular deformity nS^groM dbplatiraent with 
overriding are parricularly likely to result in functional Impalrmoi 
Sl^e lateral ^lacmirat witiout shortening provided that there is 

‘ a ^ The age of the paUent also makes a dffierenre, 

df' In the case of children than fa 

adults the age of fourteen the growth process lends to correct 

errors fn borv ahgnmenh and shortening of os muA as me inch to te 

Slttd no “'W 

fractures On the other hand UU ",'^f m ^ 

dlre^om Each additional effort at ^ go too far In 

to the tissue and nulllfie. whaSC-er .tS 

of repair Fractures that have beS ^ 

and finally to operative reduction are 'o rspnamj manlpadafi® 

ment later and^STT decided fandentrtoVrt^“3^y^ ^ 
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mobiliiation unduly The physldan feels that he has solved the first 
problem of fracture treatment and does not recognize that the second 
problem that of secunng functional recovery confronts him im 
mediately 

Prolonged immobilization of the fracture is harmful to the soft 
structures Involved in the injury and lays the foundations for slow 
recovery or i>emianent functional disturbances later It has been 
pomted out by Drinter that the accumulation of lymph in the tissues 
stimulates the grovrth of the connective tissue elements \\Tierever 
there is prolonged venous or lymphatic stasis an overgrowth of con 
nectlve tissue results ImmobilUatlon of a fracture promotes \'enous 
and lymphatic stasis by suppressing muscular contraction up>on which 
the venous and lymphatic circulations depend Particularly Is this true 
when the circulation has already been profoundly disturbed by the 
pathologic changes initiated by the Injury itself and by the pressure 
of hemorrhage and eiaidate upon the uninjured vessels. Not only does 
the fixation of the muscles and jotots interfere with the reestablish 
ment of the arculadon and delay the absorption of the exudative 
products but It favors the extensive development of scar tissue and 
adherence of the muscles to each other and to the bone 
In addition it should be remembered that immobfUzQtion causes 
definite functional impairment even In the case of an uninjured healthy 
ex trem ity Sicgal and Sheboya, as wdl as other bvesUgaton going as 
far back as 1866 (Moll ") have clearly demonstrated that if the bony 
attachments of a skeletal muscle are left immobilized for several days 
so as to pfe>‘ent the changes In leo^ that normally result from 
spontaneous and reflex movement there occurs a fixation of the 
muscle at the length thus imposed upon It If taken early this con 
tracture can be overcome by active or passive movement but if left 
untreated for some lime the damage becomes irreparable This process 
called myostatic coniracUtre by Davenport and Ransom,*’ is dependent 
upon intact Innervation. It is a condition of permanent shortening in 
resting muscle which is maintained in the entire absence of nerve 
impulses. A muscle affected by this condition cannot extend normally 
neither can it contract as much os a normal muscle Microscopically 
such muscles show blurring of the striation mottled staining and loss 
of alignment of the myofibrils The muscle may become permanently 
damaged depending upon the penod of imm^iUiation The longer 
the penod the greater the damage and the greater the amount of time 
and effort required to restore function 


Immobilization also gives rise to certain phenomena in respect to the 
articulations The joint capsule tends to become thickened and con 
traded losing some of Its elasUdty The s>'novia begins to proliferate 
at the edge of the articular cartilage and to spread o\Tr the peripheral 
margin as In panmis formation Whn immobihiaaon is discontinued 
aid funcUM raumtd lie Inindlng tissue begins to recede and the 
joint capsule also Rraduan> regains Its fleaible charactensUcs To ovTr 
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of the femur or humerus the bones of the leg or forcami or dlf&oilt 
fmclurca Involving the articulations, on the grounds that it is Ktdy 
to obtain a more perfect result than any other method Resort is sbo 
bad to U when previous cflorts to secure reduction by other methods 
have proved unsuccessful The operative method is necessitated in 
most compound fractures to get rfd of soiled and devitallicd tissue and 
prevent infection Depending upon the situation and type of the fr*c 
lure, the operative method may aim only at securing reposition of tie 
fragmmts and rely upon external fixation with splints to malnliia 
the olipiment or reduction may be combined with some form oi 
internm fixation in the form of catgut kangaroo tendon, wire screws, 
nails, bone plates bands, etc. Operative reduction should be made 
secure and no taken of secondary dlsplaceraent which m#t jo- 
validate tM entire benefit of the operation OperatlvT reduclloa causes 
the soft tissues from the incision and exposort 
° damage Is often less In amount than that 

wmth ^Id be caused by dosed reduction It Is counterbalanced by 
1 grcaler security thil T^ 
^ta particularly when Internal fixaUon Is used OperaUve reducliofl 
InftcUon, and ought to be and® 

aw. have b«n shown to be neossaiy (« 
** emphasised that openOive ttdw 
^ oLr m«h^ “ • "“«« o' >«' , JdelHTtd ®ia 

^ '™> seoend'y l«»to to peat de^ 

>^efidal than If the opetatlon M 

sscriss.'-isr.-s."' “ 

ov Aniowneerr os a Fa*cru«E 
Reduction of a fracturp (f — _ . 

unless ■uppIemeited^^Bt^’lT'” “ '* "“'j 

ment aftenrstd. ThU meas;^ to maintain the afis^ 

the lonn of phuter-of^^^^^ “« of external fixation eltte to 
and tvoes with or wtthSrttiSS? “1 dlSerent matntoh 

m “d the mori* romnW-lss ♦!,* fr^mru 
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stimulated ^\Tien a fracture of the bones of the lower leg or of the 
shaft of the femur falls to luute within the usual time a procedure 
frequently adopted is to apply a wd^t bearing brace and encourage 
use and bony onion often results All of these splmts and braces per 
nut a limited amount of movement at the site of fracture and It Is 
easy to start from this point and argue that mo\*ement stimubtes 
fracture healing 

On the other hand there are facts that pobt to the conclusion that 
when the appronmatkin of a fracture is perfect and the fixation rigid 
and as complete as possible then union Is much accelerated In the 
usual fracture the conditions are so favorable for callus formation 
thnt healmg ma y occur esTii in spite of a little movement In fractures 
of certain bones however such as the carpal scaphoid or the neck of 
the femur the local conditions are unfavTirable in that callus forraa 
tlon must proceed from intrinsic sources entirely without help from 
the adjacent soft structures and the blood supply to one of the frag 
ments Is scanty and frequently entirely lacking Here failure of union 
IS the common result of failure to immobilue and all authorities 
agree that the more complete the ImmobUixation the greater the 
chance of obtaining union Turning to fractures In other regrons It 
is not difficult to find many examples of nonunion where the responsi 
bllity can be traced directly to the door of repeated manipulations or 
of too much movement W'hUe fractures of the long bones in both ani 
mals and men may heal without unmobOixatlon it is to be noted that 
this h accompanied by bony deformity with overriding of t^ frag 
ments WTien displacement of a fracture Is allowed to proceed without 
Interference the shortening finally reaches a maximum and the frag 
ments arrive at a point of rebtive stabilliaUon In this position but 
not without it, Is healing llkel> to take place Such a result is not 
likely to be accepted wilUngly by the average patient and to obtmn 
healing without deformity the wise physician always employ Im- 
mobillxatlom Similarly the explanation of the benefits that result 
from the use of weight bearing flints or braces In fractures of the 
lower extremity is to be fouiKl in the improvement of the drculatJon 
and the overcoming of bone atrophy which counterbalance and out 
weigh the harmful effects of such slight movement as cannot be pre- 
vented at the site of fracture 


One must conclude from a review of all the evidence that rigid 
immobriizaticm of the fracture with good approximation accelerates 
bony union but that on the other hand callus will usually form 
even In spite of a little motion of the fracture the microscopic 
picture of bone repair before one s eyes it Is eas> to understand that 
movement of the fragments while the callus is soft and In a formative 
stage is likely to result In rupture of manv of the small vessels and 
lead to im Increase of the connective tissue elements which mav be 
^ful bier to union If any motion is to be permitted during the 
braling of a fracture it must be reduced to the t-ery minimum. ® 
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come and counteract these changes a considerable omomit of 
required, during this period use of the part Is painful, 
fa ULely to be ddayed unless the pnlicnl cxhiblU conslci^le 
These are only a few of the more definite effects 
upon the muscles and Joints, and other examples of hamlui rtsira 
pertaining to the circulation and disuse atrophy of muscles 
might also be given If it were necessary to make the picture 
Enough has b^ written however, to show the imporlana oi a 
Ing complete immobllUatioa of a fracture, whenever po^ble, ^ 
reducing the period of fixation to the shortest possible ume w 


other method can be used ^ 

One other question arises in connection with the 
bOiratlon namely whether It fa necessary in order to obtainBi»|^ 
of the bone In the animal world there arc found many eaampio 
fractures that have healed without immobnfaaUon Indeed, 
wild animals scarcely any other outcome after bony Injury fa 
save death. An anirnal that has fractured one leg keeps going c® 
remaining three legs until such time as the Injured part hw 
BuSdcntly to permit of some use Necessarily gross ‘deformity r«w 
from such treatment or lack of treatment but this docs not pew 
callus formation as is shown by the observation of many game 
and other students of animal Hfe nor according to report, doo^ 
seem to interfere very sertonsly with the function of the 
situadon with regard to the human animal is of course, moth 
complex, but unfortunately examples are not lacking to ^ 
unrecognixed and untreated fractures may go on to union with ^ 
fonnity Lucas-Champlonnlire called atlenUon to the fact that cau® 
formation almost never failed In the rc^r of fractures of the no* 
and yet that these bones were never completely Immobilfaed, He also 
pointed out that healing regularly occurred In fractures of the fem^ 
shaft, which In his time were treated only by extension wit^ 
adequate fixation and where the fragmenU were necessarily mow 
at frequent intervals with the change of position of the patic^^ 
bed. LucaS'ChampIonnl^e consideredlhat a certain amount of 010^* 
was not mimical to caHos formation and went so far as to state tiw 
from his experience a certain amount of motion in fractures 
accelerate the formatioTj of callus Many surgeons now hold the 
that complete Immobnixatlon fa not necessary to fracture healing As a 
matter of fact, it fa rardy If ever complete as practically all splij* 
penult at least a slight amount of motion at the site of fracture. To 
eliminate all motion It would be necessary to apply the splints ^ 
ti^tly that there would be danger of pressure necrosis In the modem 
functional treatment of fraclurra, early use of the Injured part 
tected by splints, fa ilron^y advocated. In the case of certain fractnrta 
of the lower extre^ty s^ surgeons employ wdght-bearing spU^® 
at a period when the healing of the fracture fa but little advanced £f 
the grounds that fuocUonai recovery fa hastened and bony union 0 
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stimulated When a fracture of the bones of the lower leg or of the 
shaft of the femur fails to unite withm the usual time, a procedure 
frequently adopted is to apply a welght-bcarmg brace and encourage 
use and t>ony union often results All of these splints and braces per 
nut a limited amount of movement at the site of fracture and it is 
easy to start from this point and argue that movement stimulates 
fracture healmg 

On the other hand there are facts that point to the conclusion that 
when the approiimatKin of a fracture is p^ect and the fixation rigid 
and as complete as possible then umon is much accelerated In the 
usual fracture the conditions are so favorable for callus formation 
tbnt healmg may occur even in spite of a little movemenL In fractures 
of certain bones however such as the carpal scaphoid or the neck of 
the femur the local conditions are unfavorable m that callus forma 
tion must proceed from Intrinsic sources entirely without help from 
the adjacent soft structures and the blood supply to one of the frag 
ments is scanty and frequently entirely lacking Here failure of union 
IS the common result of failure to ImmobQiie and all authonties 
agree that the more complete the immobilixatlon the greater the 
chance of obtaining union. Turning to fractures in other regions it 
Is not difhcult to find many examples of nonunion where the responsi 
bOity can be traced directly to the door of repeated manipulations or 
of too much movement W'hfle fractures of the long bones m both am 
mals and men may heal without ImmoblUxatJon it is to be noted that 
this is accompanied by bony deformity with cn-emduig of the frag 
menis \S’hen displacement of a fracture is allowed to proceed without 
Interference the shortening finally reaches a maximum and the frag 
ments arrive at a pomt of relatii-c stabnizalion. In this position but 
not without it is healmg likely to take place Such a result is not 
likely to be accepted willingly by the average patient, and to obtain 
healing without deformity the wise physician will always employ im 
mobilisation Shnllarly the explanation of the benefits that result 
from the use of wagbt-bearing splints or braces in fractures of the 
lower extremity is to be found in the unprovement of the arculation 
and the overcoming of bone atrophy which counterbalance and out 
weigh the harmful effects of such slight mov'ement as cannot be pre- 
vented at the site of fracture 


One must conclude from a review of all the evidence that rigid 
iramoWUraUon of the fracture with good approximation accelerates 
bony union but that on the other hand callus will usuallv form 
even in spite of a little moUon of the fracture With the mlcrosconjc 
picture of bone repair before one . eyes ft Is eajy to uuderslMdUat 
rnot-ement of the fragments whHe the callus U soft and in a formative 
Itnpr us UVefy to result in rupture of man> of the small vessels a^ 

Kn'funateTt'o'^lo 

healmg of a fracture ft must ‘i' 
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The location of the fracture is of considerable imporfana to drtw 
minlnff how complete Immoblltoatfon ilwuld be- F^rtures tbrou^^ 
shafts of the long bones are much more IlUly to c^Iblt 
ing or nonunion than fractures through cancellous bewe, ^ 
here probably dqiendiiig upon differences In vascularity 
tures are noted for delayed healing or failure to heal, 
those of the scaphoid ncch of the femur, both bones of the ^ . 
hinctlon of the lower and middle thirds ihc shaft of the bumeriB tti^ 
middle third and both bones of the forearm In the middle aM up^ 
thirds. Here immobilixatlon should be as complete as posslnie im 
should be maintained as long as necessary even at the *^P^**.. 
functional consideration On the other band, fractures mwvtrig 
other articulatioas or In the neighborhood of the artlcutotloitf 
heal readily since they are situated In cancellous bone 
blood supply Such fractures require meticulous reduction, but 
reduced, early moblUtation may ^ pennitted with beneht 
Knowing the harm that may be done by prolonged Immobfli^u®^ 
yet having to make use of It to loose fractures to order to nutots™ 
reduction, let us consider how some compromise may be ^ 

the interest of promoting functfonal reem’ery In general, , ^imi 
accomplished by the use either of retentive apparatus or of tracuon 
splints The former category includes plaster of paris 
variety of splints of different dedgns and materials and some simp** 
dressings of bandage or adhesive plaster Under traction 
Included the various typo of Thomas splints and special 
tions of these intended for the arm shoulder leg and hip, ^ 
so-called banjo splints for the fingers and toes ^ 

When applying retentive splints to a reduced fracture, the first 
should be to fix a lime for thdr removal Especially Is this necessary 
to the case of plaster-of-pans dressing This time may have to be 
longed if union proves not as far advanced as expected but nothtog 
is worse than to prolong It without adequate reason When using or 
cuUr plaster-of paris casings it U always a safe principle to split them 
on two sides as soon as they have hardened Ibis guards against coa 
strictlon and also makes possible the removal of the splints and exam 
toatloa of the fracture without unnecessary delay Secondly only 
those articulations should be fminobntocd whose nwvcroent would be 
inimical to maintenance of redaction or to fracture healtog Thus to 
fractures of the forearm or wrist it la unnecessary to fix the finger* d 
thumb and active movement and me of the digits should be encouraged 
from the begtontog Tte «me I* true of the toes to fractures of the 
lower kg and aaklt Total fixation of the ankle is frequentiy 
required and a portion o! the splint over the dorsum of the foot 
be cut away to pe^t ^Ited mobOiation here without entirdy 
sacrificing «WOrt o the foot Movement* of the abouJdcr or hip ^ 
not coqlral^cnted In many fractures tovoMng the extremities, but 
stiffening of these Jotot* may occur during the period of fixation unles* 



Ota^tw fl] IQ 

nJ ■*-y 


Maintenance of Alignment of a Fracture 

adequate attention la directed toward preserving thar function. 
Thirdly in so far as the requiremenls of the individual fracture permit, 
those joints that are to be unmobiUied should be filed in the optunum 
position for functional reco\’er> These are usually positions in which 
gravity will represent an aid instead of an obstacle to the recovery of 
motion Thus the shoulder reco\*cr3 motion more readily when fixed 
In abduction the elbow in flexion the knee hi extension and the ankle 
in right-angle flexion. Frequently the necessity of mamtaimng reduction 
of a fracture Imposes a different position upon one of the articula 
tions but the other joint may be fixed in accord with functional 
considerations Lastly it is frequently possible to remcTrC the splints 
temporarily at regular intervals beginmng Immediately after the reduc 
tion to allow massage and mobilization The fixation thus becomes 
interrupted instead of continuous If the reduction is insecure with 
considerable danger of displacement the splint on one side may be 
renKT.’ed and this surface exposed for treatment while the fracture 
H supported on the other side The spbnt may then be reapplied 
while the other one is remoiTd to allow treatment Healing soon 
progresses to the stage when the part may be lifted out of the splints 
altogether and supported manually while moblliiaUon is performed 

Continuous traction or extension has been used for the fixation of 
certain fractures since anaent times. Althongh it ov*ercoiDes shorten 
Ing and secures reduction it does not of itself provide Ironxibllliatlon 
unless used In conjunction with fixative apparatus The traction splmts 
devised by Thomas and popularized at the time of the Great T\ ar by 
Jones meet this need and pro\ide both rigid external fixation and 
the opportunity for traction and counterlractJon It is essential to 
employ suspension In order to denve the greatest adiantage from the 
use of trnctioo splints Suspension means slinging the splint support 
Ing the Injured limb to an oi’erbead frame b> means of a si-stem of 
cords weights and pulleys In such a way that the weight of the mjured 
member is exactly counterpoised and its raobilJty greatly increased. 
Traction is maintained by a cord passing over a pulley at the end c 
the bed and fixed to a weight Traction-suspensioii is of great u 
a physical therapeuUc measure ond also in promotliig the 
comfort. Vnth proper arrangement of the apparatus the ^ 

enabled to sit he or change posiUon to a hmlted extent 
turbing the fracture This greatly focilitales the numnc or- 2 
resuIUng activity is of benefit to the general musculato 
tIon. It permits the mobnizatlon of Joints that would fcrr- - 

If retenU\e splinU were used maintains muscular " ' 

filing and genen^y hastens the reem-en of 
duction and general adopUon of the 
c^ln types of fractures marks one of the 

The v-elue of trac1lon-.ujpew[m, Inateiee is ^ _ 
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increased b> the introduction of skeletal traction Hy this proedn. 
traction Is npjdled dirccU\ to the bone L> the Introdadko of pot 
tonps or the fmMI ncxillc wire of Klrschner Skeletal traction uoo- 
tm^lctl tsllh the or<Iirwr> mclhml of ndhesht skin iraclwo, hu tire 
preat adN'antaprs Fir^l, the force Is oppHetl directly to the boot rim 
its action is dcsirctl 'Hjerc Is no lo<s from diffusion of the ferae 
in the case of skin traction con<equfnil> the amount of force rfqnsd 
fs less Second, the |>olnl of contact of the skeletal appOance sni 
limb Is small nnd as a result the entire replug of the fracture ind ih 
distal part of the extrrmlt) are left uncomed The wide 
the limb thus gained Is of considcrnble Importance In pen rJitfiqp 
use of massage nnd lieat and also In the case of Infected 
fractures In making possible cxnmlnatlnn and treatment of the 
Third, when applied dirrctlj to the distal end of the 
It permits mo\*cmcnl of the joints, not only abo\-e but abobOTW 
fracture, and thus creates almost Ideal conditions for nffictw* 
treatment 

A third method of fixation that rerjulrcs mention In any 
Uon of the ways of securing immobilization Is that of 
made possible by operation One of the advantages of open 
w that It pa\*es the way for securing such complete 
fracture that early mo\cmenl of the rwlghboring joiDts maywi^ 
nutted and other measures instituted to counteract and 
eiTecu of trauma to the soft parts In the case of 

^hcre healing occurs rapidly, this may not ^ 
sufTident advantage to justify prolonging the operation and 
ing foreign material In that case the surgeon will rely up® 
splmts to maintain the alignment following operation, hut » 
make an effort to begin remoNdng them temporarily at on 
to permit mos'ement In the case of fractures that are llkety 
d^laced or that require a long period for healing half of the , 
° 1 ?^ r^uctlon be lost unless some method of 
^ This usually means the introduction of 
, plates or nails The great desideratum Is lhat the_ ^ 

^ tntemal means that massage and 
“ the patient has reco\’ered from 
^ 1” tbc W of external support “ 

^ usually afforded either by 

PVslcal therapy or by tracUCffl-J^^ 
ch provides the opportunity for massage and 

^TrrtmoN or Measdbeb to Restore FunctioH 

considered a third principle of 
importance with the two that have be^ 
fonctlon. WtSf atra^^?^ ^ Institution of measures to 
atraumatic reduction of the deformity at the 
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moment and maintenance of alignment afterwards by methods of 
splinting that minimize as far as possible the harmful effects of Im 
moblhxatlon arc of aid m obtaining functional recovery their mode 
of action is more negative than positive In that they seek to lessen 
the 111 effects of necessary treatment. Other measures capable of more 
directly influencing the pathologic changes in the soft parts must be 
adopted If the disability time of fractures is to be shortened and the 
functional results improved. The only measures at our command capa 
hie of accomplishing this purpose belong to tbe domain of physical 
therapy and they should be Indnded just as regularly In the treatment 
of fractures and employed with tbe same sUH as are reduction of the 
fracture and splmtlng to maintain allgnmenL 
When we consider the pathologic changes arising from a fracture 
It is obvious that tbe Immediate traumatic reaction and subsequent 
inflammatory process are of a reparaOve nature and have for thor 
purpose tbe eventual formation of callus to heal the bone and of scar 
tissue to repair the mjured soft structui^ Much of the reaction In 
the soft tissues appears excessive however and out of proportion to 
the actual degree of damage Tbe soft parts are flooded with exudate 
and Involved in severe drculatory disturbances that are mimical to 
tbe preservation of their function The extension of hemorrhage be- 
tween muscles and along fasdal planes and into tendon yly-at h* leads 
through the organuation of the blood clot to the formatloD of acatrl 
cial adhesions obhteration of gliding surfaces; and fixation of tbe moss 
of scar tissue to tbe callus with prevention of tbe shortening and 
lengthening reaction of the muscles The pouring out of exudate dunng 
the inflammatory reaction Increases the swellmg already present from 
hemorrhage and adds to the embarrassment of the circulation by mak 
mg pressure upon tbe veins and lymphatics and by blocUng tbe latter 
with cellular products The unavoidoble Iramobflliation of the fracture 


mtensifies and perpetuates this condition by abolishing aD muscular 
contraction upon which the venous and the lymphatic circulation 
depend As organization advances to acatrirotiou the drculatory dis- 
turbances become fixed owmg to the blocking of the drainage chan 
Dels by the newly formed fibrous tissue Watson expressed thb con 
ception as follows Blood eitravasated Into tbe soft tissues serves no 
kimwn useful purpose It is foreign material and in time is remca-ed os 
such by the ordinary drainage media— the lymphatics and blood 
\-essels If these effusions and extra\Tisations are not rapidly removed 
organization will take place with tbe formation of adhesions between 
articular surfaces between tendons and their sheaths and between 
ner\-e3 and tbe surrounding Ussues produdng ‘mattmg’ of the soft 
parts ” All of these changes find expression during the convalescent 
Jtage of trralmrat In swenwg of the extremity Impaired drculatJon 
Joint 5t ffnen and muOTlar weakneM and are reflected In the patKnt t 
complaint ol conUnued irfn and InabnUy to resume nommi aSvJUes 
As a matter ol fact tbe Ume necessary to m-ercome venous stasis 
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Increased by tlw introduction of sl.e]ctiil traction. By this proccdarc 
traction is applied directly to the bone by the Introducticra of pins, 
onp or tic snoill netible wire of KIrjehner Skeletal traction, aj coa- 
traated with the ordinary method of adhesK-e sUn traction, has thrtt 
great advantages First the force Is applied directly to the bone rrhcre 
Its action is drared There is no loss from diffusion of the force as 
In the CTO of skin traction, consequently the amount of force required 
to Second, the point of contact of the skeletal appliance with the 
tob Is Si™il and as n result the enUre region of the fracture and the 
“Iremlty arc left uncos-ered The wide access to 
iitA Af Tno, ^ is of considerable importance in penniltlDg the 

hcal and also In the case of Infected compound 
twtH -cK* examination and treatment of the wound. 

"> "•* «'d Of fhe fractured bone, 

"Of “"fy "'>ove but also below the 
treatment creates almost ideal conditions for functlooai 

ftration that requires mention In any considers 
made oossi^^ Immobniiallon Is that of Internal fisatlon 

tototTw^tKw advantages of open redoctlon 

fracture that earlv seoiring such complete fcmtlon of the 

" “U «i*U>orlng'^ Joints may h* pn- 
effects of traumn h^tuted to counteract and overcome the 

sufficient advantage l^usU^ ™f constltuto a 

Ing foreign mateS. In Sit ^ 

splints to maintain the alto^t 

make an effort to begm ret^^ operaUon but he shouW 

to permit movement the caL*^f 

displaced or that require a Jooe Derln.1 '^f *0 j* 

ot open reduction WOl be healing half of the beoefito 

spuming to used This usually 

screvrs bone plates or nads The fj'''°'*trtlon of metallic 

be made so secure by internal ^®^^^^lderatum is that the fiiatioD 
be started as soon as the oatJenf r, massage and movement can 
■WTien this has been done, UtSeb S* from the operation, 

quired and protecUon to usuallv of eatemal support to re- 

that may be removed for physi^ mthcr by retentive splints 

apparatus which provides the hy traction-suspension 

opportunity for massage and moverarat. 

iNsirnrrioN or ilEasuaa -m 

TO KjEsioaE FuKcnoN 
There remains to be considered a thtM 
meat that is of eqxiaj Importance with fracture treat 

cussed previously namely the iasiitiui 

functiocL UTi3e atraumatic reduction ^ measures to restore 

on ol the deformity at the earliest 



Measures to Restore Function 



was 3 o6 5 days These figures assume even greater significance when 
it is pointed out that a very large percentage of tb^ cases repre- 
sented only fracture-sprains or fractures without deformity and very 
minor fractures such as those of the fingers or toes ^\TiiIe it is doubt 
less true that other factors such as ps^Tibologic and economic cod 
aiderations play a considerable part In determining the length of the 
convalescent p^od In Industrie surgery It is nevertheless evident 
that the period of dlsablhty after fractures Is longer than It should be 
and that the results of treatment are stfll far from satisfactory 

Progress In Improving the surgical part of the treatment of fractures 
is being made as the result of organized propaganda and educational 
work carried out among the members of the medical profession 
throughout the country While there still remains great room for 
further improvement along this line I do not believe that this wHl 
solve the problem, I look to the more general and Intelligent use of 
physical therapy not by physical therapists but by physicians as the 
means of makmg the next great advance in fracture treatment Physical 
therapy when rightly used that is beginning m the acute stage of 
injury is capable of influencing the pathologic changes of a fracture 
particularly those affecting the soft parts in a manner favorable to 
overcoming causes of delayed recovery This belief Is shared by many 
experienced students of fractures Darrach ” advised early massage 
both before and after reduction of the fracture end descrfl^ the re- 
sults as follows ^The result is a decrease in pain and discomfort and 
improvement in drculaUon and so a hastening of repair It also pre- 
vents much of the stiffness in joints and museJes lessens the amount of 
atrophy and shortens the tune for return of full power Watson,^* 
reporting on his experience with 400 cases of fracture treated by early 
massage and mobfliiatkiD stated Organization occurs dunng the 
first 9 to 10 days hence it is during this crudal period t ha t the local 
drainage apparatus — the arcolatory and lymphatic systems — already 
reduced In efficiency by the Injuries receiv^ should ^ aided b their 


work of dibris removal Massage rapidly removes these effusions and 
extravasations by restoring the local lymphatic and arcubtory drain 
age to Its former efficiency Murray *• expressed himself thus It is 
today becoming recognized that physical therapy dls^ys its chief 
and prime value In the early phase in that stage when hemorrhage 
exudate and transudate infiltrating the soft parts can be actually re- 
moved by painless physical therapeutic measures aetbg reflexly not 

by direct pressure on the dreuJatory status of the part, Trethowan 
said It Is the acute case which b^efits most from physical therapy 
and in which this expensive treatment is economlcaJl> of most valoe 
UTien treatment is unduly delayed the efforts of the masseuse are 
devoted largely to combaUng the results of neglect— poor arcub 
tlM disuse otrophy Ims o( poster stiff Joints contracture, and 
odberenl wars Galbnd ^ srrole u toDom “The use of Dhvtdcul 
tberapj must not be relepsted to on attempt to rehabilitate cases 
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and edema, to restore normal circulatory condiUonj, to mobIHie stifi 
joints, to free the scarred and contracted muscles and to build up 
their power Is generally many times greater than the period required 
for the healing of the fracture Physicians who are engaged only hi 
pnvate or hospital practice frequently foil to realise this, os most of 
their patients arc dismissed at the time when further active trcaliD«it 
ceases to be necessary and generally before function has been com- 
pletely regained Industrial surgery has furnished a stry useful check 
on the duration of disability os under the industrial compensatioo 
laws the patients have to bo followed and treated, not only until their 
fractures have healed, but until they are able to return to work Since 
most of the patients are employed at jobs necessitating heavy labor 
it is impossible for them to resume thdr occupations bcJore they have 
obtained nearly complete funcdonnl recovery 

Studies of fractures among this group have shown that the disabling 
effects of the injury continued for a long period after the fracture Hself 
had healed The disabHity time of a fracture may be divided Into two 
periods the first, the period of consolidation, which extends fr®* 
the moment of injury to the time when healing Is sufficiently finn to 
permit the removal of EixaUve apparatus and the beginning of active 
use either with or without protection and the second, the period of 
convalescence which extends from the end of the consolldatioo period 
to the time when functional restoration is sufficiently complete to 
^ow resumption of normal activities or worL Figures obtained 
from ^ Industrial Acddent Commission of Massachusetts ** showed 
tlmt the average duraUon of temporary total disability after fracture 
of to wrist was 9 weeks whereas to period of consobdatioo was 
usually 3 to 4 weeks and after fractures of to redon of the shoulder 
^ ® consoUdaUon period of 4 to 5 

Tnese figura were for aH cases and included a large number of 
fraemres of ^ mtarn nature, and In addlUon did not include tl» 
^riod of in Induatrinl caaes la often very tag 

^d result amdl^t the Maasachuaetts General Hospital showed that 

recov^ before the end 
'rj’f'foaon ttae of 10 to la weeks and 
that fractures of Uk shaft of the femur usually caused disability of 

™ usually complete In 8 to 
lo weeks. The length of the convalescent r^Hnri in i-niatinn tn that of 

mSo‘?tSe'‘S^ °f 

functional treatment of a fracture One rrould emect that a ratio of 

under average treatmenTS pres^t^",,^ most cases, but actni^ 
and even higher In the re,W?f ^ Vin 

cent made complete rec^ 
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was ao6 s days. These figures assume even greater significance when 
It is pointed out that a very large percenUge of these cases repre 
sented only fracture-sprains or fracture* without deformity and very 
minor fractures such as those of the fingers or toes WTiHe it is doubt 
less true that other factors such as psychologic and economic con 
slderations play a considerable part in determi nin g the length of the 
convalescent pJ^od m Indostnal surgery it is nevertheless evident 
that the period of disability after fractures is longer than It should be 
and that the rraults of treatment are still far from satisfactory 

Progress in improvmg the surgical part of the treatment of fractures 
Is being made as the result of organlted propaganda and educational 
work carried out among the members of the medical profession 
throughout the country Whfle there still remains great room for 
further impirovement along this fine I do not believe that this will 
soKt the problem, I look to the more general and mtelli^t use of 
physical therapy not by physical therapists but by physicians as the 
means of making the next great advance in fracture treatment. Physical 
therapy when nghtly used that Is beginning m the acute sta^ of 
Injury Is capable of Inflaendng the pathologic changes of a fracture, 
p^cularly those affecting the soft parts in a manner favorable to 
overcoming causes of delayed recovery This belief is shared by many 
experienced students of fractures. Danach” advised early massage 
both before and after reduction of the fracture and described the re* 
suits as follows The resiilt Is a decrease in pain and discomfort and 
improvement m drculatlon and so a hastening of repair It also pre* 
vents much of the stiffness in joints and muscles lessens the amount of 
atrophy and shortens the time for return of full po we r Watson 
reporting on Us experience with 400 cases of fracture treated by early 
massage and mobUixation stated Organization occurs dunng the 
first 9 to 10 days hence it is during this cmdal period that the local 
drainage apparatus — the circulatory and lymphatic systems— already 
reduced In effiaency by the injuries recelv^ should be aided in their 
work of dibris removal Massage rapidly remo\'es these effusions and 
extravasations by restoring the local lymphatic and circulatory drain 
age to Its former effidency ” Murray expressed himself thus Tt is 
today becoming recognized that physical therapy displays its chief 
and prime value in the early phase in that ata^ when hemorrhage 
exudate and transudate Infiltrating the soft parts can be actually re- 
mov-ed by painless physical therapeutic measures acting reflexly — not 
by direct pressure on the circulatory status of the part Trethowan 
said It is the acute case which befits most from physical therapy 
and In which this cxpensl\T treatment is economically of most v-alue 
WTien treatment Is unduly dela>Td the efforts of the masseuse are 
de\‘oted largely to combating the results of ne^ect— poor drcula 
Uon disuse atrophy loss of power sUff joints cootractnres and 
adherent scars. Galland ** wrote as follows “The use of physical 
Iberapy must not be relegated to an attempt to rehabilitate cases 
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functloi^ly impaired after long-continued surgical treatment of fric 
turra but must be Included in our scheme of treatment from the 
^llest pha« of handling the condition " The pioneer of phvskal 
taempy m fractures, Lucas-Champlonnifere,’ always emphakad that 
massage and mobilisation should ^ used from the very b^uining If 
i/ striking results were to be obtained HU English disapU, 
Alennell > has Iwn equally convinced of this and described the effaU 
rcliel of pain and spasm, improvement in nutrition and earlier 
functional restoration 

therapy must therefore be employed within the first two 
h**mrtrrh ^ effcct U to bc obtained in the removal of 

iKiring the remainder of the period of con- 
function of physical therapy is in preserving the 
mnHUrff ^ muscles, preventing adhesions raaintaJrung Joint 
and in general, counteracting the 
assUtanc^ fn , ^^^l^e physical therapy can be of great 

out thflt rht« 1 ^ ^ fracture treatment, it must be pointed 

0fU:^ln^ t there U the greatest 

to ra&t fragments and when the greatest harm fa likely 

hTfrf ffacturT Treatment at tbb 

Xi 3 u£™^T.^^^ techmekn with any safety, and if 
either b\ the nhwir!*^ employed U will have to be admlnfatertd 
AwSi ^ d^recUy under hfa supervidoa 

it cannot be quality of painlessness and if 

When the period of ** 

^ end active nse 

eSorta and the rdlr nf ** Plnced In the patient e own 

in ehermng the patient ‘h'rapy becomes chiefly edu^onai, 

eierdse. PhysiSferaDv ^ musde rehdncation ^ 

heahng of the fracture 'Xid continued nfte^ 

it has been subject to mu^ah, ^bat in this respect 

the Committee on *“ P“b The Research Group 0 

Surgeons reported that^Tar^no*^ ‘be Amencan CoUep 
fies the opinion that the annlSIii™ ot our statiatica] data Justi 

generally doe, not Pbytiotherapy as now practiced 

aniadent benefits sro denred In “ bidlcale that 

and when used it alwuld bt* ^ application Indiscriminately 

Of the various agencis ^ 

general designation of employed under the 

massage movement, irradiaHoTT • ^ tbennal stimnlatioo, 

first three are of established vslii » ®~^ral stimulation only the 
addition the imDortanc^ nf ® ^ treatment of fractures. Id 


^ aevatinn ^ ^ treatment of fractures. 

physical therapy should be menHnt»^ P?^ral treatment as an aid to 
heat and cold. The latter Is used Thermal stimulation iodndtf 
occasio n a t ly to check swedlng unrt^*^3^^y ^ employtti 

same action whether <d)tained bv w conditions has the 

not compresses heating pads, radiant 
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lamps diathermy or hot baths It is soothing and relieves pain It also 
brings abant a vascular flushing of the part that may be of benefit as 
a preliminary to massage and movecnenL The use of beat la some 
times indicated m the early stage of fracture treatment to stimulate 
the circulation of an eitrernity when it is gravely embarrassed as the 
result of extensive injury and swelling 

Massage of the light stroking variet> described by Lucas-Champiou 
nlfere, is of great value in the early acute stage of a fracture and prob- 
ably produces its efiects reflexly through the nerves It relieves pain 
and muscle spasm and has a direct effect in stimulating the circulation 
and overcoming vasomotor paralysis In the later stage of fracture 
treatment deep strokmg massage and kneading provided that they are 
pahilpqq are useful for their raechanical action In getting nd of edema 
and improvmg nutrition. Movement is the complement of massage and 
massage is almost a waste of time In the treatment of fractures unless 
supplemented by motion In the early stage the movement should be of 
the passive type with the patients muscles completely relaxed. Any 
active muscle contraction would cause movement at the seat of fracture 
and result In spasm and pain. Passive movement sUmulates the ar 
eolation prevents adhesions and contractioD of the muscles and 
mflintnin^ jomt flcdbility In proportion as consolidation of the frac 
ture proceeds the character of the movement Is changed from passive 
to active motion through the gradation of assisted movement After 
onion has become firm, chief rdlance must be placed In active use 
and exercises performed b> the patient At thb time occupational 
therapy offers a means of breaking the monotony of exerdscs by 
adding the Interest and stimulus of p^ormmg a useful task. 

Ultraviolet irradiation is not known to have any specific effect on 
fractures beyond its general action of Btlmulating caJdum metabolism 
in the body In conditions of disturbed calanm metabolism this action 
may be desmable, but its use should be reserved for thb Electridty In 
its various forms seems only to offer other means of obtaining the 
same effects as can be brought about bj the use of heat massage and 
movement. Dathermy has not been shown to have any spedfic action 
other than that of supplymg heat centrally In the tissues It is subject 
to great errors unless managed bj a highly skilled person A stimulat 
ing effect upon delayed con^daUon ^ been clahned for it but has 
not jet been proved The static brush provides the equivalent of light 
stroking massage The various forms of dectrical stimulation of musde 
contraction bj galvanic fanvdJc and smusoldal currents undoubtedh 
may be of service under certain indications but must be managed with 
great skill and at best thdr use is likely to be dangerous In addition 
the machines are costly not easilj transportable to the patient s bed 
side and not Infrequentlj produce unpleasant psychologic reactions 
objections which seriously limit their use (n the treatment of fractures 
Tte Morton Smart ma^e which produces a completely controfled 
high frequency current of a surging tj-pe seems to be one of the best 
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for obtaining graduated muscle conf faction and relaxation, bot Its pJ rrf 
In fracture treatment at present is im 6 ;«dicc 
Phyiitel therar^ bw always been jubject to aiOdsm because of the 
small body of scientific knowledge underfying the use of its ^vioos 
ag^cie^ Md becauM of Its claims of therapeutic actloas for wiach 
Unfortunately much of this crilkfsm fa 
^ temporarily outrun cxpenweatal 
Wn ...^ 1 ^ the result that a lot of different electrical maefaino fcaw 
♦>inf which every bcncfidal therapeutic effect b daiwd 

r *^PPoded by enthustosm or hfgh- 5 >owered RalcsmaDsWp. 
^ ^ hnport^t (o differentiate between the agendes that ire 
Mt xf clinical experience and observation and those that arc 

complete sdcctific 

tSinrf m^e of action that at present b desirable hare 

and wWrii r^u experiences which began in nnllijdty 

constitutes valid evidence of thdr effrethraw*. 
recoimitinn nf evidence as that which Jed to the discovery md 

in s^illl^ nf ^”^utic vaitto of mercury and potassium (o&ie 

OTovi xdenUHc dais had been adthretd to 

KU are vorfona sgenck* of piyttoJ 

booed that fewSS? * ofaptrimenla) investlgafion, and tt fa to be 
untJDed son Vntn^T^ ^ be stimulated to cultivate this nch bat 
win do well to rmfi ^ *“ah InvesUgatJoiu are tottbeoirin?> 

prolonged clinical Lperto^ agendea which have Blood the lest of 

phyd^^tbOTpy ”““**iable bearfng upon the need for 

o^y doe, cSnsdWaUon of ^ 
upon the Mft pan, ar?S^n,^' f f'«a ^ traumalfc rra^ 

ity of children *nd tbekl^ 7 overcome The natural ac& 

Is more often necesi7to^w‘,&M’*'y restores function and 11 
Consequently physical tbemn, foiirard 

of time In chOdren below the^^J? '“jecessary and usually but a warte 
reacbons to txnuma. are Wteen years. Beyond this age 

be emploj^ Loodfdan* for "*? physical therapy shettW 

restoring function become l«i ^ effects of Injury ai^ 

in old age they become defi^v ^ Increasing years until 

of the tissues the greater i« ^ favorable the 

most fertile field for phvilca) »k 2* , physical therapy The 

midtHe-age period Not only fa ^ fracture* Is found In the 

common owing to the jtreater period when bony injories sre 

period of active wage but ft fa also th^ 

unnecessary loss of time. Ftmctlona? /ir ^ , 

permanent crippling avi^ed by the ^ ^ shortened and 

The type of fracture and Its Inr-nlir *yery therapeutic resource- 
are the moat Important factor* 
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Undlaplaced Fracttires 

in determining whether or not physical therapy can be employed In 
the early stage In the case of a loose dlsplac^ fracture, all depends 
upon the secunty of the reduction Rather than to incur the risk of 
secondary displacement It is better to postpone the use of physical 
therapy until consolidation is well advanced Fractures of tl» shafts 
of long bones are particularly dangerous m this respect, and early 
massage and mobnixatlon can be employed only in a limited way, 
chiefly after open reduction and Internal fixation or m conjunction with 
skeletal traction and suspension On the other hand m the case of 
fractures of cancellous brae conditions are much more favorable for 
the early use of massage and moblUzaPon since there is much less 
risk of displacement and union tends to occur rapidly on account of 
the abundant blood supply Thus the most spectacular results are 
achieved In fractures of the lower end of the radius and the upper end 
of the humerus In fractures of the lower end of the humerus, a good 
deal depends upon the Individual type of fracture and its BtabflJty ^ter 
reduction some can be treated early and others cannot Early physical 
therapy can be employed with great advantage in certain fractures of 
the imee and ankle but subject to the limitations Imposed by the 
individual case and the danger of losing the alignment. In fractures of 
the hip and wnst espeaally of the cai^ sca^oid physical therapy 
is abs^utely contralodicat^ except In the late stage because of the 
danger of nooumoo 


Undisplaced Fractures 

Fractures without displacement constitute a large and important 
group of Injuries whose number Is constantly growing larger as the 
practice spreads of making roentgenologic examinations In all cases of 
injury Irrespective of whether fracture is suspected or not. They in 
elude mcomplete and fissured fractures subperiosteal fractures green 
stick fractures Impacted fractures and many of the comminuted frac 
tures in cancellous bone Strictly speaking ih^ are not altogether 
fractures without displacement as deformity of greater or lesser degree 
may be present In certain impacted or greenstick fractures but they 
represent cases in which the deformity is either not of a disabling 
character or in which because of the nature of the fracture or the 
condition of the patient there is more advantage In leaving the de 
formily than in attempting to correct IL The latter applies particularly 
to the comminuted fractures of the upper end of the humerus and to 
the Impacted fractures of the neck of the femur In aged Individuals 
In the first correction of the deformity necessitates fixation of the 
shoulder and results In stiffness some of which may prenr permanent 
while on the other hand immediate treatment by massage and mo'e- 
ment yields such good results even in the presence of considerable de- 
formity that the latter plan ma> ha\T the preference In the ca«e of 
Impacted fractures of the hip-which are of rarer occurrence than 
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generally bclIevcd~corrcctlon of the deformity means breaking up 
the impaction and incurring the risk of nonunion, in addltlofl to the 
disadvantages of prolonged treatment In a plaster spica In coinpari- 
son with this, the treatment of the impacted fracture fa so much shnpkr 
and safer that the deformity must be great indeed to Justify taking 
the risks of the alternative course Lucas-Champlonnlire used to say 
that Impaction represented the first stage of fracture repair 
completed, and even went so far os to advise against dislurbh^l^ 
Colles fracture except in extreme Instances, ^\^lfle I cannot subscribe 
to this extreme view I do feel that there is every advantage in preserr 
ing Impaction when there fa no great defor^ty 

The treatment of undisplaced fractures affords a relatively 
problem both because of the lack of necessity of reduction and ta 
ease of maintaining alignment, WTien a fracture has 
primary trauma without dfaplacenient, there fa little danger of 
ary displacement and oil that fa required In the way of 
U^t protective splinting of an easily removable type or 
suspension to counteract the wei^t of the extremity This 
fractures offers an ideal opportunity for treatment from the 
mng by physical therapy Superficial stroking massage and pass^ 
assisted motl<ra may be be^ at once without the slightest dsn^ 
Rational use of these measures combined with rest and elevatioo ^ 
restore the drculation, maintain the tuppleness of the muscles aad tM 
fiaxlbUlty of the joints and promote early recovery It cannot 
emphasised too strong that complete and prolonged immobniau® 
of such fractures represents a surgical crime 


SmrxiARY or Fractuie TREAxuzjrr 

Rapid functional recovery from a fracture depends not upon em- 
phaslxing any one particular method of IreatmenL but upon attempt 
ing to apply m the proportions adapted to the needs of the IndlvidUfll 
case the three cardinal principles of fracture treatment early redoc 
Uon, mninten^ of alignment and Institution of tberapeutic measnrrs 
to promrte the return of power and funclioo. While wide laUtnde b 
7^ deufls of treatment, and different surgeons may 
adcyt vriddy different methods to attain the same end the principle 
underlying the treatment should remain the same The goal of func 
tlonal recovery shojdd be constanUy visuallred, and the obstacles to 
be overwtne in this obfecUve rfwuld be foreseen in each 

case and the treatment planned accordingly Physical therapy repre- 

-r. Kcondary Importance when other con 

sidcratlons are more Imperious Tbe inability to employ physical 

nK-nt and particularly by the use of every method that tends to 



Summary 



promote early activity and to shorten and render Ie<5 continuous the 
penod of unmobiUaatiom 

The following represents a recapitulation of the more Important 
points of treatment that have been mentioned in the preceding s^ons 


i 

3 

4 

5 

6 


7 
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Splint an fractures at the place of the acadont m order to pre 
vent the additional pain displacement and soft part injury that 
will otherwise result during the transportation of the patient to 
the hospital or home 

Seek to obtain complete reduction of the fracture at the earliest 
possible moment after the injury by the use of that method 
whether of the closed or open type which offers the greatest 
chance of success with the avoidance of unnecessary and addl 
Uonal trauma by repeated efforts at redaction 
Try to splint the part in such a way that the greatest amcnmt 
of use wfll be permitted without jeopardiiing the position of the 
fragments. 

Immobilize as few articulations as necessary to preserve the 
alignment and to pnrddc favorable conditions for healing- 
In so far as the recrements of the individual fracture permit 
hnmobilue the joints In the positions most favorable br the 
rapid recovery of function Thus the wrist should be fixed when 
possible In a position of dorslflexlon the elbow m a position of 
fienoD and tbe ankle joint in a position of ri^t angle flexion 
In these positions the acUon of gravity favors the return of 
motion and any stiffness that may result will be less hkely to 
cause disability 

Urge active motion and use of the adjacent and unimmobiUred 
joints from the very beginning. Thus in the case of iojunes of 
the upper extremities the fingers Md hand should be left free 
whenesTT pxjsslblc and their use encouraged WTien the shoulder 


joint IS not fixed regular ezerdses should be instituted to 
vent contractures and loss of strength In the of the P'^rrr 
extremity likewise movement should be encouraged of tU ne- 
unimmobDired joints estu if only of the toes. It sbooif 5/^ 
rerarmbered that the muscles activating these structures sper 
considerable distances and often arise in the region of bS- 
Their contraction and use wSl be of great aid in Eettlag cXif 
edema and eiudate and in maintaining nortnai nulrft/oi 
Avoid the dependent position and employ elevation ol ^ mr- 

I .O. lo rc2:rv-~nm,«;la(,rv-- 
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^aerally t^cved conrccUon of the deformity means breaking ro 
me impaction and incurring the risk of nonunion in addition to ibe 
disad^ta^ of prolonged treatment In a plaster splca. In congari- 
son wltb this the treatment of the impacted fracture is so mudi lir^ 
safer that deformity must be great indeed to jusUfy taking 
t^ nsks of the altcmati\e course l.ucas-Championni^^*usedtofiy 
that Impaction represented the first stage of fracture repair alrtidy 
complete and cv’cn went so far as to advise against disturbing it is 
^ 1« fracture except in extreme instances, WMt I cannot subscribe 
to extreme view I do feel that there fs cv-ery advantage in prtserr 
ing imi^on when there is no great deformity 

undisplaced fractures affords a relatively 

necessity of reduction and Ik 
^ (^^ntali^g alignment WTioi a fracture has withstood the 
without displacement, there is lltUe danger of second- 
*• required In the wny of fixation b 
s^Tvmllmi t ^ Splinting of an easily rcmov-ablc type or traetko- 
fraSSi ^ extremity This group of 

opportunity for treatment from the begin- 
thcramr Superficial atroWng massage and passive 

“ “« wiioTSfsiisht^d««.^ 

rSo^h^.^,, ““P™ “ntblned with reat and alevation if 
flrrf bfiitv of “^tain the suppleness of the musdea and d)t 

It cannot be 

of such flares repr^^^ tomohfltotf» 

SoMUAjtY or FiAcitniE Tkkatmeot 

p h^^n g ^ *™uture depends not upon eo- 

upon 

oL tlS^L to the needs of the indl^tal 

tion maintenance of ahmimeot J f^i^e treatment early reduc 
to promote the return therapeuUc meas^ 

permitted In the details of function While wide latitude fa 

adopt widely different methods different aurgeons nay 

underlying the treatment ahould principles 

tional recovery should be cmisi«nlu7 ^ same. The goal of fane 
be overcome fn achieving the obstacles to 

case and the treatment planned be foreseen in each 

sents only one means of attaining thf. i ^y’tcal therapy repre- 
can led out in an ideal -way ©f secondarv? vaiue when It can be 
sidcrationa are more impetiosuT^n^T when other coo- 

therapy may be counterbalanced bv to employ physical 

raent and particularly by the us,, tton to other details of treat 
ft every method that tends to 
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Technic or Physical Therapy in Fractures 

Massage. — Of the \Tirious types of massage that haNT been de- 
scribed by different teachers and writers there are onl> three that are 
of value in tbe trcatinenl of fracture* These are superficial stroLmg 
effleurage and Lneading. The other forms of massage such as frietjon 
pitnssage and the different percussion mo\’cments or tapotement are 
far too vigorous to be tolerated in a recent fracture and even m the 
con\^escent stage accomplish nothing but harm. Indeed it has always 
been a entidsm of massage as performed by the a\erage technician in 
the treatment of Injury that it is too strenuous and does harm rather 
than good AD too frequently it has been the aim to give the fiatjent all 
be could stand an ob]ecti%e Inspired In part by the desire of the pa 
tient to be sure and get his money s worth and In part b> the lack of 
specific instructions as to what was wanted from the doctor ^^go^ous 
massage of an mjured part Is given under a complete misapprehension 
of the goal that is sou^t, namely to secure muscular relaxation and to 
benefit the circulation Pain is always to be regarded as the wanung 
signal and massage that Is painful b also harmful 


Early Massage of a Recent Fracture, — Massage of tbe peculiar 
superficial stroking type advocated by Lucas^liainplonnlfrre * and hb 
pupDs is employed for the treatment of fresh fractures to relieve pain 
secure muscular relajatlon ov'crcome swcUing and to benefit the ar 
culalioD As has been said before It precedes and paves the way for 
mobfliiatlon Its appUcatlon is necessarily limited by the location and 
tjpe of the fracture. To produce Its fuD effects the enure surface of 


the limb should be exposed to treatment \\Ticn dealing with loose 
displaced fractures thb cannot be done without jeopardizing the 
reduced position of tbe fragment Such fractures if they are to be 
treated at aU must be treated over the smaU area that can be exposed 
by local adjustment of tbe splint In some instances when the Injured 
jMut IS fixed by anteroposterior or lateral sphnts one splint may be 
removed and the part supported on the other splint while the exposed 
surface is treated This splint b then replaced tbe position reversed 
and the other splmt removed for treatment Tbe types of boti> mjury 
ideaDy suited for earl> massage and mobDizaUon are tbe Incomplete 
impacted or undisplaced fractures Because of the little tendency to 
displacement of such fractures It b possible to remove the splints with 
safet> and to support tbe part bj cushions in a manner to permit 
compete treatment In an> case regardless of the t>’pe of fracture 
it b Important that tbe part shall be complete^ supported In order to 
obtain the utmost of muscular relaxation before proceeding with 
massage Generali} it b more difficult for a paUent with a sensiUve 
citremU} to relax when Pitting than when lying and for this reason 
lu .5 muallv to be preferred The position of 

the joints should be semlflexed by the adjustment of pOJovra or 
ctLhions to insure tbe utmost comfort and relaxation. 
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of tbc plaster, as, for example, over the dorsum of the foot to 
permit a little mo\'cinent of the anUe ^Vhen molded plaster or 
other splints ore used, as In fractures of the lower etu3 of the 
radius, or In the region of the elbow, make a point of removing 
the splints temporarily for massage and mobilization treatmait, 
begmnmg a few days after injury 
9 ^Vhen a fracture is treated by continuous traction, the extronity 
should be suspended and counterpoised In order to permit as 
much movement as possible of the proximal articulation while it 
the same time increasing the efficiency of the apparatus and pro- 
moting the patient’s comfort WTien skeletal traction is used, id- 
\^tage should be taken of It to mobilize regularly, when pos- 
sible the Joint distal to the point of Insertion of the pin wire 
for example, In the of a fracture of the shait 
0 the femur with tnu^on by KJrschner*8 wire through tbc 
femor^ ^ndylea it Is often possible to begin partial nwbflio* 
non of the knee Joint within two weeks of the time of IniuiT 
^ fractures of tbc upper end of the humerus that 

axe ^ted in tracUon-suspenaion, It is often possible to suspend 
tt^reara s^rately and to permit a UtUe movtanent of the 

elbow and of the shoulder 

" treatment is reached subsdtnte 

^ completely ImmobiUiing splints iHioi- 

arxjlkncft. ^ extremity, weight bearin* 

ter cftsintrn caliper braces or dose-fitting pl»»- 

whewra^DOBinil walking stlrmpa shonH be used 

^^^possible to coantemet atropTSd stimulate tte 

mainly of Ught sUoklng massap 

without Jeopardising 

two weeks of fX^ to 5“ fragments, In the ^ 

prove the drculSu^t^H^. 

the period of consouiitiXjS,'^ ** cooUnned regularly throi# 
proportion to thTaS^ chMgi^ gradnally its character in 
valescent stage acth^XS formation. In the coo- 

the main function of phrsl^I ^ “rre of chief value, and 

13 Fractures without dlsoSSm-e,* should be educationsk 

secondary displacement anH rea«ii ®i^Ject to little risk of 
Ing of an easily removable protective splint 

Massage and mobilization ^ traction and suspension. 

aH such fractures from the vw^ ^ em ployed m practically 
prolonged imroobUiiatlon of i^ginnlng Continuous and 
disability as the Injury causes as mnch 

X «eit and should be avoided at all costs. 
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Massage in the Later Treatment or Fracture — Massage 
should never be more than of the light stroking type during the acti\'e 
phase of fracture treatment. Only when union is solid enou^ to permit 
the temporary or complete remosTil of the splint should any deeper 
pressure be permitted Then deep stroking massage or effieurage sup- 
plemented occasionally by kneading may be employed for thdr me- 
chanical effect in helping to drain the clogged lymphatics and to empty 
surplus fluid from tissue ^ces Since its action is mechanical in 
stead of reflei effleurage should be administered only m the centripetal 
direction and always m the manner advocated by WTiarton Hood of 
beginning by massaging the tissues of the propraal portion of the ex 
tremity and emptying these, then proceeding a little distaHy and work 
tag back again over the proximal region and repeating this maneuver 
as many times as necessary until the entire extremity has been treated 
This procedure is based on the prindpie that the proximal lymphatic 
and \’cnous drculation must be stimulated and the channels cleared 
before the fluid can be removed from the distal part with success 

WTiile effWurage Is classed as deep stroking massage and requires 
d«p pressure this does not mean hard or forcible pressure The main 
requirement b order to administer effleurage properly is muscular re- 
loiration As long as the muscles are hard and contraaed even the 
most vigorous pressure would scarcely be able to produce any deep 
effect On the other hand with muscular reloxaticm the tissues trans- 
mit gentle even pressure to the depths just as if they were a fluid 
medium. Light superficial strobng should always be employed to relax 
the muscles before proceeding with deep stroking and esTn after this 
has been begun when certain regions are found to be hard instead of 
soft then one should return to the superficial stroking until these 
muscles have relaxed. Effleurage b mlended to old In the restoration 
of vasomotor tone and to assbt fn moving venous blood and lymph 
thereby Improving the nutrilioo of the tissues and promoting the eUmi 
nation of waste products 

Massage of a kneading type may be used sometimes to supplement 
deep strokmg movemenb when nontender fibrotic thickenings are 
encountered that do not respond to the latter It fa more often needed 
when dealing with an indurated scar in the muscles resulting from 
extensK'e soft tissue damage It ought to be used only when com 
plete union has been obtained nod never when its administration fa 
attended by the slightest pain There seems to be no place in fracture 
Ueatment for the use of the deeper movements of massage such as 
friction petrissage or any of the percussion movements such as tapote- 
ment hacking dapping, beating vabraUng or shaking The value of 
these movements is debatable under almost any condiUons, and they 
certainlj have no place In the therapy of Injuries, 


MobfliratJOfL— Nothing fa so Important 
function after a fracture It represents tl« 


as movement for restoring 
vei> essence of function 
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Superficial stroUng Is the only type of massage that should be on- 
ploy^ in the early treatment of fractures Its practice can only be 
perfected by actmd experience The movements must be ilow, gentle 
and rhythndcal, and made with the flat of the fingers, the hand being 
relaxed so as to adapt and mold Itself to the part The stroke should 
cover as large a part of the limb as possible, but should avoid the 
region Immediately overlying the fracture until this ceases to be 
painful In the case of the upper extremity the stroke should Indude 
the whole area from the hand to the shoulder, nnd in other repons 
it should be equally extensive The contact with the skin should be » 
gentle that the patient scarcely feds the touch Lucas-Charapioniiiirt 
likened it to "little more than a caress ” It should be perform^ ia 
direction only, and os it is employed chiefly for its reflex actioc, it 
matters little whether the direction Is centrifugal or centnpetak Tbe 
rhythm should be slow and even, and the same when the hand is retuni* 
Ing through the air as when In contact with the skin As lubricants I 
usually employ alcohol and talcum powder but If tbe effect of thee 
upon the skin becomes too drying It may be necessary to substitute 
olive oik 


Tbe whole purpose of massage treatment in a recent fracture o ^ 
produce rcQex effect, and the benefits that are obtained can scart^ 
be e xpl ained upon any other basis The stroke is loo Ugbt and geow 
to have any mechanic action upon the edema and sw^ng Further 
more when the extent and degree of the swelUng in a recent fracture 
are con^enrf It Is evident that vascular dflatation or relaxation pl^ 
a large role In Its causation. Vascular tone is maintained normally ty 
the vasomotor nerves and it is not unreasonable to suppose that to 
a state of vasomotor paralysis this nervous mechanism may be ^ 
fluttced by surface sUmulaUon I acas-ChampIonnJire attribnted the 
^ef o! pam In part to exhaustion of the sensory nerve ending by 
tM repeatM surface stroking and this is as good an explanatltoi of 
part of its action as any that have been suggested The benefits o 
the m^ge when properly performed manifest themselves by rehef 
of muscle spasm After relaxation has b^ 
^tained thw gentle movements of the passive type may be made. 
Even a smafi airount of motfon in the begmning is beneficial and tottf 
It fa «lway> « ™tter for aJtonlslu"”' 

^ ■" “ rccenUy injured extr^ 

movement be permitted that iormetiy 
was completely prohibited. ^ 

tb^D^enThJ treatment it ij important not to tire 

oradtog filieen to twenty mlmiti-i and the treatments sboold b* 

begin sod ^ 

“I ‘I-' Joints'^ ^ given be- 
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Massage in the Lateb Treatment of Fracture — Massage 
should never be more than of the light stroking type during the active 
phase of fracture treatment Only when union is solid enough to permit 
the temporary or complete removal of the splint should any deeper 
pressure be permitted Then deep stroking massage or efBeurage sup- 
plemented occasionally by kneading may be employed for their me- 
chanical effect in helping to drain the clogged Ijmphatics and to empty 
surplus fluid from t^ tissue spaces Since Its action is mechanical In 
stead of reflex, effleurage should be administered only in the centripetal 
direction and always m the manner advocated by ^\Tiarton Hood of 
beginning by massaging the tissues of the proximal portion of the ex 
tremity and emptying these then proceeding a little distally and work 
Ing back again over the proximal region and repeating this maneuver 
as many tunes as necessary until the entire extremity has been trcateiL 
This procedure Is based on the principle that the proximal lymphatic 
and venous arculation must be stimulated and the channels cleared 
before the fluid can be removed from the distal part with success 
While cffleurage is classed as deep stroking massage and requires 
deep pressure, this does not mean haid or foroble pressure The main 
requirement m order to adnumster efileurage properly is muscular re- 
lantlom As long as the muscles are hard and contracted even the 
most vigorous pressure would scarcely be able to produce any deep 
effect On the other hand with muscular relaxation the tissues trans 
mlt gentle even pressure to the depths just as If they were a fluid 
mediuoL Light superficial stroking should always be employed to relax 
the muscles before proceedmg with deep stroking and even after this 
has been begun when certam regions arc found to be hard Instead of 
soft, then one should return to the superficial stroking until 
muscles have relaxed EfBeurage is mtendcd to aid in the restoration 
of vasomotor tone and to assist in moving venous blood and lymph 
thereby improving the nutrition of the tissues and promoting the ellml 
nation of waste products 


Massage of a kneading type may be used sometimes to supplement 
deep stroking movements when nontender fibrotic thickenings are 
encountered that do not respond to the latter It is more often needed 
when d ealin g with an indurated scar in the muscles resulting from 
extensive soft tissue damage It ought to be used only when com 
plete union has been obtained, and never when Its administration is 
attended by the sll^test pain. There seems to be no place in fracture 
^tment for the use of the deeper movements of massage such as 
friction petrissage or any of the percussion movements such as taoote- 
ment hacking dapping bcatmg vibrating or shakmg The value of 
tli« ij debatable under almoat any condlUonj, and they 

certainly have no place in the therapy of injuries, ^ 


MobllixatioTi- — Nothing Is 
function after a fracture It 


so important as movement for restoritK 
represents the very essence of function 
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Superficial stroking b the only type of massage that sboolcl be em- 
ployed fn the early treatment of iraclures Its practice can only be 
perfei^ed by actual experience The movements must be slow, gentle 
and rhythmical, and made with the flat of the fingers the hand beni 
relaxed so as to adapt ond moid Itself to the part The stroke should 
cover as large a part of the limb as possible, but should avctd the 
repon i^^tcly overlying the fracture until this ceases lot* 
upper extremity the stroke should bdiide 
the wnme area from the hand to the shi^der, ond in other regjtfs 
it be eqxially extensive. The contact with the skin should be so 

^Ue the patient scarcely feels the touch Luca5-Oianipioniiii« 
ukenM it to Titde more than a caress ” It ahouid be performed in one 
and as it fa employed chiefly for its reflex octioa rt 
mtle whether the direction is centrifugal or centripetal Tbt 
rhyto ^ arid cv'cn, and the same when the hand fa rriurm* 
tog through the air os when in contact with the skin As lubricants I 
powder, but if the eflect of these 
ohw ^ ^ becomes loo drying It may U necessary to substitctc 

tfraunent In a recant fracture fa » 
obtalnad cua larair 

tneci^cal action upon the edema and sffdUng Furlhet 
«« awelllng In a rec^t Irertmt 

a lanre rtle in ire '•ajcular dflatation or relaxation 

i^^otor 'o»' fa maintained normally by 

r,tl^ omreaaonable to luppac tat « 

fluenced bv surface oaci’oua mechanlja) may be 1^ 

reUel ol Ai In P«?re“^^i re 

^tSTafd 

BralnTamC'cI 

thfa can gradually be increased It I. ^ beneficial, and la 

to witness the soothing effect of aatonlshment 

ity to see the musda relax and injured extreffl 

was completely prohibited fa® permitted that formerly 

In the early stage of fracture treatment i, i. , ^ . , , rre 

tic patient by too long treatmenL 71]. fa Important not to tire 
exceeding filteen to twenty minutes and 

given dally or on alternate days Thev^^ 'rnitments ahould be 
^th superficial strobing mobBixatioTof ^'' fl 
tween the two periods of massage. jotnu being given be- 
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fracture instead of at the articulation that It ser\*es as an excuse for 
phj'^icians to manipulate joints violent^ in pump-handle fashion of 
which the harmful results ha\-e been frequentlj «een and that the 
goal that 15 aimed at b> passive motion can be obtained with much 
greater benefit to the patient from the use of actl\‘c mohom Stich 
criticisms are made without knowledge of what passls’e iDO\*ement is 
or of what it Is intended to accomplish. I do not dispute the greater 
value of active movements when thc> can be performed but I know 
that pas«:l\e motion can be employed In patients with fractures when 
acliNT motion would onl} be harmfu! Passu e motion is not adv'ocaled 
as a substitute for active movement, but only with the aim of getting 
mo\-emcnt started as earU as possible and of emplojmg it to lead up to 
acti\-e movement just as ma-sage leads up to pas'su'c motion. The 
cntiosm that jmssIn e motion is resisted the patient s muscles is 
made without proper understandmg of the fact that passiN*e motion is 
ctnploj-ed onl> with the patient s muscles completel> relaxed- Passive 
motion that Is resisted bv the patient is no longer passiie motion, but 
resisted movement and the phj-slotheraplst who cannot distinguish 
between these two t^-pes of moNtxnent Is not worthy of the name Mr 
Hennell of London* has suggested that the name rclaxrd motion be 
substituted for the term p^zsttve molton in order to promote better 
undW^tanding of what It rcall> is and iHs change appears ad\-an 
tageous PassiiT motion is uiidoubtedl> subject to abuse just as are 
most procedures of medidne and surgery but the reniedj is proper 
Instruction rather than complete abandonment of the meUiod 
Relaxed iIotton4 — Relaxed motion Is employed in the treatment of 
fractures as the first effort at mobilization In cerlam types of frac 
turea that are attended bj htUe danger of displacement of the frag 
menls It ma> be employ ed in conjunction with light stroking massage 
beginning immediately after injury In other cases where the nsk of 
di^lacement is greater Its use roust be postponed until consolidation 
IS 5U&aentl> advanced to olnnate this risk U may be used frequently 
at an early period In conjunction with the traction-suspension treat 
roent of fractures As has been explained pTe^^ously it requires com 
plete muvmlar relaxation on the part of the patient and this is best 
induced by a prellmmary treatment of light stroking massage lasting 
from ten to fijteen minutes Relaxation can only be obtained when all 
of the prelimmarv treatment leading up to mobilljation including the 
remo%-al of the «pllnt the handling of the limb and the massage has 
been characterized by extreme gentleness Nes-er even for a moment 
Urould there be the slightest fntemipUon of the physical therapist % 
constant vigilance to avoid pam The slightest sen^iion of pam will 
cause the patient s muscles to tighten and defeat the purpose of the 
treatment 


The trratmmt .hould be given vrilh (be pauent Bitting or reenm- 
bent Md vnth the pert i^ged m n posiUon ithich permits rebraUon 
end nUmts the phreiotbempi-t to rach it In the most convenient 
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ibUo'd 6'thr^5™ physical Ibcrapy MoM 

tear and 1' C‘ In the treatroenT^Juria of 

“MovementT^!(E^> movement is almost a waste o( time, 

Chaniplonnlire and iT?!,**'' Aristotle quoted by Laas- 

doubt^that nw«meni I oatremity there is to 

drculatirn means of restoring life. It stimutiles the 

flammation nwin” nbs^tlon of edema and other products of lo- 
adhesions ovei™^ the nciibDlly of the Joints, frees the muscles Iran 
and perslstenrJ'^ir^° “"4 rcsIotES strength. Determination 
Sve'^ Tm^Z,“^'^.“' 1“““^ m mmdng the Joints that 

fractures, even In restore function after the majority ol 

Is to tardTJd t mipervWon This, hositer, 

sarTfortitoe^ Individuals possess to neces- 

melhod of proorcss. “'™ '■"Staled by to slotrer 

shorUd be ranE } “> “^tain the best results, maretaenl 

due regard for 'the beginning and with 

and S used structmei, 

of convalescence a^nf shortening to penod 



Is merely to review tK^ ^J^bere In this work aod our purpese 
treatment of fracturwi. forms of Dwvement In relation to ibe 

active and passive ^ divided Into two classes— 

motion and forced mfrftrm motion are lo be considered relared 

divisions muscle settintr ^vc motion are included the sub- 

ererdses ® motion assisted motion and resistirt 

PAasTVE MonoK — Before ev»„ u » 
win first be necessary to defi^^ ^ °f P“sl^ motion It 

movement Is motion that Is t ^ ^ meant by this term Passive 
resistance from the patients without either active help c*' 

on the part of the patient in ^2?^ requires mental codperatioa 
To obtain this cooperation In complete muscular rehycatloa. 

extremity Is an art that reonir«Ti,°^ ® patient with a fractured 
ness on the part of the phAica?»w^f^*^ of patience and gentk- 
ing massage has an Important ^ that gentle strcA 

r el a M tIom Extreme gentleness u ^ obt^mng 

slJ^teat jar or sudden movement of success The 

tl^teo and harmful resistive moiT.: ^ P®tlent s muscles to 
fidal paMlve movement. ® ^ be substituted for bene- 

It Is this feature that accounts fnr n, 
attached to passive motion There ^ bas at tiroes 

can see nothing but danger b the S a number of surgeons who 
would abandon It altogether for active^^ P^lve motion and who 
that even at Its best, it is Ifkdy ^ motion. They claim 

patient s muscle* and cause movwnrot resistance from the 

'o take place at the scat of 
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fracture Instead of at the articulation that It serves as an excuse for 
physicians to manipulate joints violently in pump-handle fashion of 
which the harmful results have been frequently seen and that the 
goal that Is aimed at by passive motion can be obtained with much 
greater benefit to the patient from the use of active motion Such 
criticisms are made without knowledge of what passive movement Is 
or of what It Is intended to accompli^ I do not dispute the greater 
v-alue of active movements when they can be performed but I know 
that passive motion can be employed In patients with fractures when 
active motion would only be haimfuL Passive motion Is not advocated 
as a substitute for active mo\*ement, but only with the aim of getting 
movement started as early as possible and of employing it to lead up to 
active movement just as massage leads up to passive motion. The 
cribasm that passive motion Is resisted 1^ the pabent s muscles is 
made without proper understandmg of the fact that passive mobon Is 
employed only with the patient s muscles completely related Passive 
mobon that is resisted by the patient Is no longer passive motion, but 
resisted movement and the phvsiotberaplst who cannot distinguish 
between these two types of movement Is not worthy of the name Mr 
MenneD of London • has suggested that the name relaxed motten be 
subsbtuted for the term pazshe molhn in order to promote better 
understanding of what It really is and this change appears advan 
tageous Passive mobon is undoubtedly subject to abuse just as are 
most procedures of medJdne and surgery but the remedy Is proper 
Instruction rather than complete abandonment of the method 
Relaxed Motion — Relaxed motion Is employed In the treatment of 
fractures as the first effort at mobOuatlon. In certain types of frac 
tures that are attended by little danger of displacement of the frag 
ments it may be employed In conjunctloo with light stroking massage 
beginning immediately after injury In other cases where the risk of 
displacement Is greater its use most be postponed until consolidation 
is sufficiently advanced to obviate this risk. It may be used frequently 
at an early period in conjunction with the traction suspension treat 
ment of fractures As has been explained previously It requires com 
plete muscular relaxation on the part of the patient, and this is 
Induced by a preliminary treatment of light stroking massage lasbng 
from ten to fifteen minutes Relaxation can only be obtained when all 
of the preliminary treatment leading up to mobihaabon mduding the 
removal of the splint, the handlnig of the lunb and the massage has 
been characteriied by extreme gentleness Never even for a moment 
should there bo the slightest Interruption of the physical therapist s 
constant vigilance to avoid pain The slightest sensabon of pain will 
cause the pabent s musdes to tighten and defeat the purpose of the 
treatment 


The trea^t should be glv-en with the pitieiit sitting or reemn- 
bent and wift the arranged In a poattion which permita relaxation 
and ahowi the phyalotherapUt to reach it in the moat convenient 
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manner and to work nt the utmoit mechanical advantage The piUeot 
mu5t at aJi tJma have a feeling of complete security The amount of 
administered Is (o be determined only by actual aptti 
J often*' Is (he best prinefpio In the beginning tbe 

^pUtude of the movement Is less Important than the fact that some 
® ^dtle motfon helps the circulation, prorooto 
exudate and Ucpi the jofnU supple, Ai the treatment 
^ range of movement can gradually be Increased. Tbe 
^\Z( tips must be sensitive to defect the slightest 

reaiatance, and this Is to be Interpreted as the lign 
tVi^ mnn^ ?f ^ exceeding the therapeutic limit Prefcrtblf 

^fcrhWn ^ performed with the Joint sSnlflexed and with the 

toiSTTirinn'"*!®.'?'®,'’' “"G "tension of lie 

^ , for saptoolfoti of (ho foreann, ftod* 

Dor ctnt nt ^ ^ofaxed movement should never exceed 50 to 6o 

wbtn It cannothn'^^ motion is to get movement started 

fracture Droeress,?*^^”'!!? " *”*' consolidation of lie 

forms of moUon should shade off into coe of lie 

«erdse petf<^5 St7v gradatioo toacto 

could at first onIv*h»^' **** P*Gmt. As soon as movemeol flal 
Sa^on?f P^«‘y •* Ooue by actfye 

tie use of passive ™Uon an'dTh”"^'? 

Tbe movement should iw mnnrt 

ing the region of tbe tie physical therapist support 

weight of the limb with a”,?' supporting to 

estSmlty should be,^Z^i°^ " !«”»» »' 

pable. In addition the they are cs 

roents which ore not e should extend to certain mov^ 

necessary to good functKiri .ne-K i ^*SuIar joint motions oitbough 
on tbe tro^ea, which frees and mobiKiaHon of the patcBa 

capsule and quadneeps munrifs lateral expansions of the 

metatarsals or roetacarpals the heads of the 

other which maintains and rettnr*. and m relation to eecb 

arid palmar arches, normal flexibility of the plonU^ 

Forced Motion — Tbe oalv 

vflriet> of posiiv-e motion Is to waniV^i tnendonlng the forcible 
of fractures To be of the truly naMn?^^ tirfltmeal 

performed with the patient compiSSv^ forced motion roust be 
muscular relaxation This U a danc^ “estbctlaed In order to obtain 
Is abollsbed and the operator lack*^i'^ Procedure as the pain reflex 
structures are being Injured. If lorriK?”^® signal to indicate wbefi 
patient awnic It is resisted by hu tnosH ^ niade with the 

into a strength test between patient ann quietly degenerate* 

uo«or from vrtdch the latter 
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is likely to emerge the victor at the cost of considerable damage to the 
patient Manipulators and bone setters have de\‘eloped a certain skill 
in performing sudden forcible movements when the patient’s muscles 
are off guard but such manipulations are but rarely mdicated after 
fractures and expose the patient to more nsk than gain. 

The only purpose of forced movements Is to break up adhesions 
between muscles or to stretch a contracted joint capsule and such 
conditions are best overcome by actl\'e and assisted exercises The 
use of forcible manipulation after fractures is very likely to result m 
refracture or falling this may lead to the rupture of soft tissues with 
hemorrhage and the later development of an ossifying hematoma or 
ossifying myositis, examples of which have been seen all too frequently 
In the regions of the elbow Under the best of circumstaiices forced 
movements cause tissue damage with resulting pathologic changes that 
delay recovery and prevent the gain of motion thus defeating the very 
end that is being sought 

Active Mobilisation. — AcUv’e motion may be subdivided Into four 
classes or groups muscle setting free motion, assisted motion re- 
sisted motion. 

Musclb Settino — Musde setting Is a muscle exerdse rather than 
a motion as it is not mtended that It sbonld be accompanied by any 
joint movement It consists In teaching the patient aciJ\*ely to contract 
or tense certain muscles or moscle groups without producing movement 
This produces on effect in maintaining the drcolation and nervous 
control of the muscles and of counteracting atrophy This exercise is 
of great value In the treatment of fractures and since there is no 
accompanying movement It may be performed from a very early 
period after mjury and ewn when the part is completely immobilized 
by splints As the exerdse takes very littie time and is not attended 
by ptain it may be performed from 75 to 100 times a day divided in 
two or three sessions 


Muscle setting is of the greatest \’alae In maintaining the tone and 
suppleness of the quadriceps extensor muscles of the thigh m the case 
of fractures mvolving the lower extremity This muscle group deterl 
orates rapidly with immoblUzatioD and os it plays a vital rOIe in con 
trolling and stabilizing the knee joint maintenance of its function is of 


great Importance. When quadriceps-musde setting has beefa employed 
systematically after a fracture of the lower extremity the musde 
recovers its strength and extensiblUty more quickly and the function 
oi the knee Joint is also better Muscle-setting exercises may likewise 
be employed in the case of the deltoid musde, the flexor musda of the 
elbow Md otensorB of tit foot If the Itg f, mcajed to nluter 
the acUon of tbe ortnuor musda can be much augmented by cuttmc 
out the portfon of the spitat covering the dorsum of the foot and anti? 
so as to j^t a bWe anile movement Some Individuals are much 
quieter tiun others to leamtog the trict of musde setting and muS 
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patience and persistence mai be required before satisfactory perionth 
once of the exercise Is obtained The patient should be lau^t by first 
using the muscles of the uninjured side for demonstration purposes, 
and only when satisfactory control has been acquired here should 
he be permitted to proce^ with the exercise on the injured side 
The normal muscle thus always scrx'cs as a check or means of coot- 
parison which the patient may use If any doubt exists as to whether 
be Is performing the exercise properly 

Fhee MovEiiENT — One of the fundamental rules of any program 
of muscle training or reeducation Is to avoid fatigue of weak rauseJo- 
When muaclet have been weakened by injury and long fixation, as la 
the case of patients with fractures. It is of the utmost importar>cc to 
see that they are not required to do too much work when active cjtf 
OSes are first started O^^loodlng of the muscle must be avxdded, l<x 
cither the muscle will become stretched and not respond satisfactorily 
or else ft wDI quickly become faugued, and In cither case no real 
progress will be made toward building up Its strength For every 
movement there are always at least two antagonJsUc sets of musclea 
to be exercised namely the fiexori and the extensors, and It is 
PQT^^to plan the exercises so that each group gets its fair share m 
Work. Otherwise gravity conspires to assist one of the movenicnts and 
to the other, with the result that one set of muscles does 
dent work while the other set does too much work- 
Free ^on Is placed to overcome this difficulty It is moveMBt 
that is perft^ed entirely by the patient s own muscles without assist 
ance or resistance in dther flexion or extension TTie influence of 
gravity i^n movement is eliminated as completely as possible 
V ^ part tm a amootb hard surfaca In such a poaition that 

iMth toion 'rt^on are performed in a plane homontal to 
and extension of the elbow msT 
be c^ed out with the paUent sitting and the arm supported at 
"" aarf"" as the tep To tsble. 

“n contact with the surface 
O' exercises may be give" 
Umnjnred aide and the elbow and fore- 
nm rating on the aide of the chest Free abduction and adduction of 

posterior surface on a wide boiwd with a The ad- 

wWch necesrftates <rttrtcoming t^ Cf„,‘^'>^der wto 5^^ 
thla movement quite well when recumbent 
extension of the finger, and wrlOZr^''^ 
sitting and the hand resting on Iti ulnar bmSw 
Fr^ movement, of the lower 
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manner usually with the patient lying In the case of the ankle free 
movement may be obtained with the patient recumbent on his side and 
the lower leg and foot supported hy a smoothly polished board on 
either the medial or lateral surfaces Flcnon and extension of the knee 
can be performed with the patient In the same position but with a 
broad board inserted between the legs, the mjured extremity resting on 
its medial surface. Free motion of the hip in abduction and adduction 
is possible with the patient lying In a dorsal recumbent portion The 
nearest approimiation to free motion of flexion and extension of the hip 
is obtained with the supporting board between the legs shifted as high 
as possible into the palneum and the patient lying on the umnjured 
side. 

Free motion has a dcfimte place In the treatment of fractures It Is 
chiefly indicated when the transition from passive to active move- 
ments Is being made at the time when healing has progressed to the 
pomt of consolidation but when the callus b still soft and rc<pjires pro- 
tection. The callus should not be subjected to the strain of bearing the 
unsupported weight of the distal part of the extremity nor b the mus- 
cular strength sufficient as yet to perform thb amount of work Free 
motion provides support for both segments of the hmb protects the 
fracture reduces the amount of work to be done by the mu^es and at 
the luim^ tune permits active voluntary movement. The technic of free 
motion IS individual and fussy however and Is not likely to be used by 
any except very skilled physical iherapbls Practically speaking exer 
cues performed In the recumbent position accomplish the purpose of 
free motion especially when supplemented by a httJe assisted move- 
ment, the weight of the extremity being supported by the physical 
therapist. 


Assisted IIoveuent — Assbted movement b the name used to 
designate motion that b performed by active contraction of the 
patient s own muscles but with outside assbtance of one kind or 
another The assistance given may vary on the one band from gentle 
support of the weight of the Umb by the physical therapbt with the 
purpose of producing an effect similar to that of free motion to on 
the other hand, the application of a considerable amount of force m 


trying to supplement and reenlorcc the patients own muscles in 
forcing a motion to overcome a contracture or to stretch fibrous ad 
heslona There is of course a great variation between these two 
extremes in the amount of force used and any intermedbte degree of 
assistance may be given as well There b one common characteristic 
however to all degrees and types of assbted motion namely that 
(be movement b always performed with the assistance of the patient s 
own muscubr efforts never against It Thb dbtinction b of funda 
mental significance. If the patients muscles oppose Instead of 
the roov^ent then it b no longer assisted bat resisted motion and 
notimg but ham can remit. Ralatance fa IHely to be encountered 
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patfen« and f>erif«(encc may be required before satisfactory perform- 
ance of the eierdse is obtained The patient should be taught by ftnt 
using muscles of the uninjured side for demonstration purposes, 
Md only 'vvhen satisfactory control has been acquired bert abouJd 
he DC permitted to proceed with the exerdse on the injured side. 

normal jnu^e thus alvray'a serves as a check or means of o®- 
partsoD which the patient may use If any doubt exists as to wfaefber 
he is performing the cxerdse properly 


Fttis MovatENT — One of the lunda/nental rules of any props® 
01 muscle tuning or reeducation Is to avoid fatigue of weak nrasdes. 

t “ weakened by injury and long fixation »5 ia 

^ »v fraclares it is of the utmost importance to 

<.r« ^ required to do loo much work when active aa 

of the muscle must bo avoided, for 
or b 7ui stretched and not respond aalisfactwiy. 

’“^eoed, and in case M rai 

to be eierclserf at least tiro antagonistic sets ol niiwits 

“d U«^ensora, and it is to- 
wnrL nthjt?u.i A * ^^T'cises so that each group gets its fair shai* ®i 

to resist the otber'^lT.S'’’^*'” *“ ““ of^ movtnieols a^ 

of dee* insaffi- 

ance or resistance la eS 

nravltv unnn rrL«sses.J ^ or extension The influence of 

?^supporting the part oil “ completely as 

bothS^ and ^ » position tot 

the earth s surface Thus ® P'®"' horiionUl to 

be esrried out with the «to«>on of the elboir may 

shoolder leue! on a smooff nai\r.i““* and the arm supported at 
Both the forearm andTt^aSflfS^ «u^ m, the top of a teWe 
di^g all stage, of ^ ““^^ot with thew^ 

with the patient Mne on theViM^ exerdses may be given 

arm resting on the side of the ^ elbow and ior«' 

the shoulder are beat performerf nri.v ^ abduction »nd adduction ^ 
back the elbow flexed aculdv recumbent on ^ 

posterior sariace on a wide board^.v resting on W 

vantages of free motion are exermillfWii ^ polfshed surface The *fl* 
Patients who are totally unable to ^ ®®vement particulariy 

which necessitates overcoming the fow^ r shoulder when standing 
this movement quite wen when recui^*,* levity can often perform 
extension of the 6ngm ond wrist m«v^ motion of flerion *nd 
sitting and the hand resting on its ^ patleof 

Free mo\Tsments of the lower ^ ^ of a table 

are performed in a similar 
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maaoer usually with the patient lying In the case of the ankle, free 
mo\’«mcnt may be obtained with the patient recumbent on Jus side and 
the lower leg and foot supported by a smoothly polished board on 
dthtfr the medial or lateral surfaces. Flexion and extension of the knee 
can be performed with the patient in the same position but with a 
broad board inserted between the legs the Injured extremity resting on 
Its medhil surface Free motion of the hip m abduction and addurtfon 
is possible with the patient lying in a dorsal recumbent position. The 
nearest approximation to free motion of flexion and extension of the hip 
is obtain^ with the supporting board between the legs shifted as high 
as possible into the perineum and the patient lying on the umnjurrd 
side. 

Free motion has a definite place in the treatment of fractures It is 
chiefly indicated when the transition from passive to active move- 
menls is being made at the time when beallng has progressed to the 
point of consolidation but when the callus Is still soft and requires pro- 
tection, The callus should not be subjected to the strain of bearing the 
unsupported weight of the dhtsi part of the extremity nor is the mus- 
cular strength suffiaent as yet to perform this amount of work- Free 
motion provides support for both segments of the limb protects the 
fracture redaecs the amount of work to be done by the rov^es and at 
the same time permits active vc^untary mDvement. The technic of free 
moUcm Is mdivddual and fuss> however and Is not Ukely to be used by 
any except very skilled physical therapists Practically speaking exer 
dses per/omied in the recumbent position accomplish the purpose of 
free motion espedaDy when supplemented by a little assisted move- 
ment, the wei^ of the eitiemlty being supported by the physical 
thera^t- 

Assistto hlovtMXKT — Assisted movement is the name used to 
designate motion that b performed by active contraction of the 
patients own muscles but with outside assistance of one kind or 
another The assistance given may vary on the one hand from gentle 
support of the weight of the hmb by the physical Iherapbt with the 
purpose of producing an effect similar to that of free motion to on 
the other hand the aj^illcation of a considerable amount of force In 
todng to ropplement and reenforce the patient s own muscles in 
forcing a motion to overcome a contracture or to stretch fibrous ad 
beslons There k of course, a great venation between these two 
extrema m the amount of force used and any intermediate degree of 
assistance may be giv'cn as well There k one common characteristic, 
however to all degrea and types of assisted motion namely that 
the movement k alwap performed with the assistance of the patient s 
own muscular efforts never against ft Thk distinction Is of funda 
mental significance If the patients muscles oppose instead of asskt 
the mm-ement, then it is oo hager assisted but roisted motion and 
nothing but harm can raulL Resistance Is likely to be encountered 
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patience and persistence may be required before satisfactory perform* 
once of the exerdse is obtained The patient should be tau^t by first 
using the muscles of the uninjured side for demonstration purposei, 
and only when satisfactory control has been acquired here sbooW 
be be permitted to proceed with the exercise on the Injured iWt 
The normal muscle thus always serves as a check or means of cos- 
parison which the patient may use If any doubt exists as to wbriher 
he is performing the eterdse properly 


Fkes hfovEiiKNT — One of the fundamental rules of any pragrun 
of muscle training or reeducation fs to awld fatigue of weak muscles. 
\^en muidcs have been weakened by lnjur\ and long fUalioc, as bi 
the ^se of patients with fractures, ft is of the utmost Importance to 
s^ that they are not required to do too much work when active cici 
ciso are first started Overloading of the muscle must be avoided, for 
eithCT the mu^e will become stretched and not respond satisfactorily 
or else it^ll qmckly became fatigued, and in either case no red 
progress wfU be made toward bunding up Its strength For evoy 
movant th^ are always at least two onUgonistic sets of mnsdes 
jomely the flexors and the extensors and it is WQ; 

90 (hot each group gels its iair tisre of 
conspires to assist one ol the movements^ 
dew 0”C set of Diuscies dots insnffi- 

doe, too muah trorjt. 

‘® overcome this difficulty It is moveiwit 
MM entire^ by the patient s own musdes without asrist 

<»■ extension The influence ol 
Is eliminated as completely as poSwe 
hsrd surface in such aV»itio^‘ 

be carried out with ih and extension of the elbow may 

dioulder level on a s^S* to's^aM 

Both the forearm and upper arof such as the top of a 

during ali stages of thi^^S^Or'^‘ 

with the oatient IvinB <m exercises may be pvtn 

the shoulittr ere best abduoion and adductloo ^ 

back the elbow Bexe^culely recumboit on to 

postenor surface on a wide board wlih* a, 

vantages of tree motion are exemplified surface Tbe s 

PaUents wbo are totally uiuSTre^j, ““'^nient particulsily 
which necessitates overcoming the ’^““'der when staa^g, 

this movement quite weB when recum^/ 

extension ot the fingers and wrist mav be motion of flexfoa and 
silting and the hand resting on Its uW 

Free mcn-emtnls ot the tower extSt^" ™ feP of a table 
are perfonned in a almllai 
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wtea a very considerable amplitnde of movement i< present in the 
joint Tffcich £s both free and painless The eecond method of empicn 
big resisted rro^tmect maj be used at a much earlier tace m the 
treatment of a fracture at the time when umoa Is becoming firm and 
It 15 desired to begin acti\*e contraction of the patient < musdr* It 
fftHiTiM: tie principle that it 15 exier for a patient to contract a mnsde 
aM resist mo\'ement than it is actnaOx to perform the nio%Tment. It 
advantage of the reflex mechanism conlroHmg the action of 
antagonistic muscle groups when motion is performed. The opposmg 
musde contracts onl> to pla^ out slack as the nMwement progresses 
This tjpe of resisted motion helps to reeducate the patient < muscle 
•ense and to reestablish \olantar> muscular control which has been 
lost as the result of injury or of prolonged disuse 

Resisted cxerdses ma\ also be gixTo nttv usefull\ vnth the aid 
of apparatus the purpose here being to rocrease the amount of wxrrk 
done bj certain muscles \\Tiile the dutmctlon betwren as isted and 
resisted motion is a fundamental one and needs to be maintained it 
breala down and becomes of little practical importance when apparatus 
is cmpIoj*ed Thus a patient who practices flexion and extension of 
the tfbow with the aid of a puUe> eaeraser petfonns ten. ted mot'e* 
mcnls In flexion and assisted movements in extension SimllarK when 
be cxerdses with a dumb-bell or Indian club he does resisted work 
when raising the dub m the air and assisted work when the dub is 
descending in the return moUoo. Riding on a stationary blctxle In 
wives boSi reslstlw and as^he eierose Actually this makes htlle 
diflerence in the late stages of fracture treatment ^ long as the fact 
Is recogmied and steps are taken to re\*er'e the position and insure 
that the mosdes that prcNdously had assuted mo\-en>ent are now g{\*en 
resisted ram'ement, while assMonce fa gi'^cn to the muscles that pre- 
viously worked against resfatauce 


The Application of Heat. — ^The application of heat fa useful In 
the treatment of fractures under certain conditions but olmost alwa\*s 
in conjoDdion with massage and mobillraUon alone it has little thera 
peutjc effect. The rationale of the use of beat in nnt of its forms fa 
the temporary production of a \’ascular dilatation in the part and a 
more rapid and abundant drculatlon of blood. In addition beat has 
a definite soothing effect upon pain the mechanism of which fa not 
dc^ The \'ascular changes resulting from the application of heat are 
prttebly more superficial than deep and afao too transient to be able 
to Influence reparaU\*e process or to benefit fracture healing On 
the other hand the vasodilataUon lasts long enough to permit massage 
Md mobfltoUon to profit from the greater r-ascularitj in improrinn 
getting rid of the accumulated waste products of 
^tabolism soothing and relaimg effects of heat are also bene- 
massage and mobOuatioa, and their \>alue 
has been established by cHnlrat experience 
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only wlien the Joint is sensitive and the moN’cmcnt painful, and mow* 
ment should never be forced under such drcumstances. Here Just as 
in the case of relaxed motion, thorough preparation Is necessary, by 
means of gentle massage to obl^ muscular relaxation and by > 
faultless technic on the part of the physical therapist fn handbug the 
limb so as to avoid pain, which Inspires confidence in the padenL 
Assisted motion may be given by the manual old of the 
therapist, or apparatus may be employed such as the cord, wei^t 
pulley a rod or dumb4)clb Assisted motion offeis great play tor the 
inventive power of the physical therapist. A variety of procedure 
be devised to accomplish a given purpose, and these have to be adapted 
to the needs and psychology of the patlenL Benefit often results from 
teaching the patient to assist and reenforce his own muscular niove- 
tnent Thus he may assist supination of on Injured forearm 
ing the wnst with the other hand, he may aid flexion of the 
lying on his back, clasping his flexed knee with both arms and hug^ 
the hip into extreme flexion, he may aid abduction of the sbom^ 
by grasping the ends of a wooden rod with both hands the arms bc^ 
by the side, and by a movement of adduction of the uninjuro 
shoulder push the lajured ann in the lateral plane away fro® IW 
body, and he may use the body wel^t to assist In flexing the 
by standing holding on to the back of a chair bending the kM» ““ 
squatting down as far as possible on the heels In gencTBl »PP*^ 
IS of use only in direct Proportion to the mtdlkence and determlMtitfi 
of the patient and it Is preferable whenever possible to 
methods of play or of work that will accomplish the same end and W 
more valuable because of the added element of Interest The latter 
method has the farther advantage of teaching the patient to rely ^ 
his own eflforts and of stimulating his own Initiative. 

Gentle assisted motion is given m the early stage of fracture treat 
mmtin or^r m ^le the patient to accomplish more than be couW 
otherwise do by his own efforts. In the late stages of fracture beat 
ment, strong a^ted motion may be emplov^to overcome muscle 
contractures and scar adhesions in order to increase the ampbtude m 
movement. 


Kesetto MovrKn^—Ratrted aercbes are Intended to btuld np 
ettength m mneela ^ faoeaalng the amount of work to be do^ 
Th^ may be ^formed in one of two ways either by requinng the 

physical thcraplsN or by the physical thereat makiDfi the Joint I" 
form a movemrat which « related by the paUenL^e firrt method 
Is to be OTpIoyed only in the late stages of future treatment, when 
»*rength la already so far devaloped that 
they should be requ red t o do m ote work than th^t representedto 
ing the overcomlog gravity It iould 

only be used when there is no longer any danger of r^racture and 
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during the period of sensitls'eness and should be discontinued when 
function begins to return and active use is possible or at a much earlier 
period if the patient does not seem to be making sufficient effort on his 
OTOi part for progress, 

Contmnous baking at a low heat is occasionally indicated m the 
treatment of fresh fractures when the arculadon of the extremity is 
Imperiled by \'ascular injury The vasodilatation may enable enough 
additional blood supply to get through to maintain \iabnity pending 
the establishment of an adequate collateral circulation 

Hot Baths — ^The warm whirlpool bath Is the only form of hot 
bath that should be used by the physical therapist In the treatment of 
fractures. Its effects are obtained by the combination of heat and 
gentle superficial massage the latter being provided by the whirling 
currents Such baths are stimulating to the circulation and are useful 
in improving nutrition and when combined with active exercises per 
formed while in the bath help In overcoming stiffness and in restoring 
function after fractures invol^g the distal portions of the extremities 
Obviously they are only indicated when union is suffiaently solid to 
permit the remoiml of all splints with safety 

The hot bath or soak Is a form of home therapiy that is frequently 
prescribed for the general purpose of OTreonung senslU\*eDes5 and 
encouraging the patient to move the part. Danger lies In the fact that it 
Is often overdone and the prolonged soaking with the part dependent 
favors t^ accumulation of edema Contrast bathing with aitemate 
soaking in hot water for one to two minutes followed by rapid Immer 
sion imdet cold running water Is a much more valuable form of home 
therapy useful because In the words of Sir Robert Jones ** it provides 
an exercise for the blood vessels of alternating vasodilatation and vaso- 
constriction and thus stimulates better vasomotor tone and counter 
acts any tendency for the accumulation of edema. Neither the hot 
nor the contrast bath should be given by the physical therapist, as 
both can be done with equal effectiveness and much greater economy 
at borne 


DiATHDorY — Diathermy has never been shown to ha\*e any specific 
action be>’ond that of producing beat centrally in the tissues Its 
soothing effect upon pain Is therefore to be explained as the action of 
heat In contrast, however with external beat that penetrates only 
superficially diathermy may at least In theory be focused so as to 
produce heat at any depth in the tissues Thus it Is possible to generate 
beat in the region of the fracture and it appears plausible that the 
resulting hyperemia In and about the callus may be fawrable to the 
deposition of caldum salts and hasten cnnsolidation when it is belntr 
delayed by other than mechanical causes Granger has renorted 
good rMuJt! from the UK of diathermy In delayed union to hlj 
conduslona rvere baKd on the dinfcal ob«rvaUtm of only a mSl 
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The use of beat however has been subjected to greater abuse preb- 
ably than that of any other agency of physical therapy To turn co a 
radiant heat lamp or an electric baker Is easy and keeps the paticet 
occupied and the period of rest and relaxation under the loothbg best 
rays Is the part of the treatment that the patient enjeys the If 
any part of the treatment la to be discontinued, he will wfllln^^y fore®? 
the part of the program that inwK'es actual work but Tdll wurt to 
reiidn the use of heat until the last In consequence U often happea 
that beat treatments are continued for long periods after they 
ceased to be beneficial and often at the expense of active 
the patient being lulled into a state of fcJse contentment based up* 
the supposition that the treatment be is reedving will be the roeam 
of restoring function without any active effort on his part 
Not only may the use of heat be harmful in placing emphasis opo® 
the least beneficial part of the treatment, but Its prolong use 
be actually Injurious to the tissues and result in patholo^c totead 
of physiologic effect Examples of the latter are unfortunately en- 
countered all too frequently The appeanmee of a part that has be® 
exjxMed to too much heat h chamcterislic and the entire story b r^ 
vealed at the first glance The ikin of the region that has been trtatri 
is mottled and irregularly pigmented The superficial tissues are Mg 
and Indurated to the touch. If the ana is part of an extremity the 
distal portion is usually edematous and boggy I have had occ*stf» 
to make indrions through such areas and have found the skin Icatb^ 
and greatly thickened and the underlying tissues avascular ^ 
fibrosed The prolonged use of heat therefore defeats its own ob}^ 
and hmders recovery of function It should be used only for a 
purpose and over a short period when that purpose has been attained, 
It should be discontinued It should never be employed in conditiow 
when there Is the slightest disturbance of cutaneous 
sensibiUty In such cas« bums aic liUIy lo occur In spite of U* 
gratae care the only sale tulj U not to use it at all 

employed in different stays tor the treatment of tat 
tures but the more important are radiant heat, hot baths and * 
alherray ^ 

Radwki Hiat— ^ most cemvenient and generally used method 
u ^ 'oactures^the electric rsrhwt 

heat l^er The single radiant heat lamp fa much less effective and 
more drae-cousu^g Electric baldng Is huUcatri iTtlT early « 
valesceot stage ol Iracture treatment as a ™ 


.^uusu.,.mg Ciecinc Baking fa indicated in the early o 
t stage of fracture treatment a itli , 

moomsatlon All Mint, .houIdT 

as necessary and the heat turned on tn ■ i,w_ » r 

The duration of the t^tment ahould no? iIcced^^5^^^? two 
minutes and as a rule it tbould not ^ ^ 

Unm on .dternate dayk Electric baldng riSte^mplJ^ » 
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on the lookout for unexpected dcveloiMnents Any unfavorable sign 
should be reported immediately 

The surgeon should personally administer such physical therapy as 
IS indicated In the early stage of fracture treatment As long as there 
Is danger of displacement of the fragments and careful handling of 
the part and sklDful management of the splints are required it Is 
obviously unwise to delegate the treatment to a technician. It is only 
when the consolidation of the fracture Is suffiaently advanced to 
reduce the risk of displacement and of other complications to the 
minimum that the services of the assistant may be employed The 
surgeon should conUnoe to see the patient as frequently as necessary 
m order to observe the effects of the treatment to make such changes 
in the treatment as are from time to dme indicated and to see that 


the patient is receiving adequate benefit from the treatment Frequent 
consultations between the physical therapeutic technician and the 
doctor with the patient present, are necessary to avoid misunder 
standings and insure progress 

A great deal of resjxmlbility devolves upon the technician In treat 
tag fractures. She must always bear in mmd that the treatment is 
fraught with danger and that excess of real may result m harm She 
should keep a careful record of progress in each case measuring and 
recording the range of motion with the arthrometer Impressions of 
the range of motioo are always unreliable. Accurate records of the arcs 
of motjoo are of great importance not only in showmg whether or not 
treatment Is benefidai and progress Is being made but also in encourag 
mg the patient and m giving bun confidence that his treatment is 
being properly controlled The technician must also remember that 
while she has certain technical duties to perform as an operator her 
chief function should always be that of a teacher It should be her 
objective to educate the patient to an understanding of the relative 
imiwrtance of what Is done for him and of what be does for himself 
and of the greater value of the latter When the proper moment 
arrives she must cmphasiie the importance of active use and encourage 
it m every way She should follow a consistent pohey of not helping 
the patient any more than is absolulely necessary as for example m 
seeing that the patient removes and puts on his clothing without 
assistance. The performance of little tasl^ in connection with the toflet, 
the meals or certain household duties should be encouraged. At the 
same time the kind of physical treatment given the patient should 
reflect the gain In functional abfli^ and should contam a large 
amount of active volimtary work 


^Tifle active use of the part is the goal It must be remembered that 
this is dangerous at an early stage because it cannot be graduated or 
controlled The principle of treatment that should always be followed 
In building up strength In weak muscles is to keep the amount of work 
done below the fat^e pobL WT>en a weak muscle is required to do 
too much work or becomes overstretched it is likely to ^y out for a 
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croup of treated cases, and it is dlfikult to prove that this wm Ik 
factor that accomplished the result Instead of other factors that v£« 
likewise concerned The action of diathermy In stimulating cooKfr 
dation of a fracture must be regarded as distinctly nb ptdKt mt3 
additional evidence has been obt^ned In the meantime, if to 
of diathermy is to bo tned In cases of delayed union, it will w edris- 
able to limit its use to those fractures where no mechanical 
exist to account for the retarded healing such as interposition of tisi« 
between the fragments or lack of proper reduction and also to ^ 
It not later than three to four months after the Injury Beyond tW 
period the local situation in respect to callus formation has oecew 
so static that it is impossible to see how beat or hyperemia wow 
be of any assistance. ImmoblHznlJon of the fracture should be^ 
continued during the period of treatment by diathermy, 
the presence of the splints Interferes somewhat with the most 
localization of the effect at the desired point Granger solved 
prt^lem 1^ cutting out windows In the piaster casings on opposite 
sides at the level of the fracture and applied the electrod es h ere. 
In other cases one electrode was placed on the extremity prcdiJ™ 
to the cast or splint whllo the other was placed directly over t« 
fracture The treatments shauld not be given more frequently than « 
alternate days and the duration should be about twenty minntfii B 
any effect is to be obtained from dlathertny it should become manilm 
in four to six weeks and there teems to be no rcas^m to prolong to 
treatment over a period of more than one month. , 

Aside from Its purely experimental use in delayed union the wriW 
is unable to find any other condlUon in fractures where diathermy b 
indicated which cannot be treated just as well if not better, by to 
appHcaUon of externBl heat In one or another form In fact, a 
extensive and superficial type of heat effect U to be desired as a pr«- 
Umioary to massage and mobiUzaUoo than the deep localised be** 
effect of diathermy 


The Technician and Muscle ReSducatioh with Reeeeenc* 
TO Fractube Treatment 

Tb. admiDbtretSim of ph^ for tractuns Ij 

suD^g h<^ If to Ik «nploy«i effidently and 

muM b« had at certain Umc U) the aid of trained teclmld*»- 
^ codperaUnn between 

the Jur^ and lie pij^ therapenUc technloaoTThey are the tfW 
parts ol a leaiiL and fte more hannooiou, the teamwort, the greats 
the ben^t to ^ paUenu have their own partiralar spheres, 
but each can re€ntorce the other’a efforta. The sor^n Ls In 

”"1. T,IJfn fSw ^ ‘“"^8 uTtrea^t. 

technician t cnlet task is to carry out the doctr^« iT».t at the 

.sine dme rite should n-funy'XerveVX^“^^Sii^ be 
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has reached the maximtim of Improvement but should be taken much 
earher at the time when the patient has developed enough motion and 
confidence to really go ahead and use the part From this point Im 
provement is chiefly a matter of time with an occasional check-up 
and encouragement by the physician 

The Treatment or Fractures in Specific Regions 


FRACTURES OF THE UPPER EXTREMITY 


Analysis of the function of the upper extremity shows that It is 
specialized and quite different from that of the lower extremity 
Freedom of movement and well coSrdInaled muscular activity are the 
chief requirements \Mifle powerful muscular contractions may be 
required in the performance of many tasks such efforts are rarely 
long sustained and the characteristic activity is Intermittent with 
alternating periods of work and rest This is in marked contrast with 
the function of the legs where the task of bearing the body weight 
in standing and walking necessitates prolonged effort likewise the 
arms are used chiefly in lifting pulling pusl^g or twisting and the 
strain Is one of leverage instead of end thrust as in the case of the legs 
AH function of the upper extremity centers about and Is subservient 
to that of the hand The hand is the tool and the foreann and upper 
arm, together with the various articulations are merely the levers and 
gears that adapt the tool to its tasks and apply the power and provide 
the means of movement The usefulness of the upper extremity de- 
pends upon maintaining the dcUcate and multiple activities of the 
fingers and thumb If these are lost the result is almost as unfortunate 
as if the extremity were amputated 
The treatment of fractures of the upper extremity must therefore 
be directed with the constant consideration of the necessity of preserv 
log the mobility of the articulations and the suppleness of the muscles. 
In case of conflicting indications In the Ixealment of a patient, one 
should usually adopt the course that favors the retention of the greater 
amount of movement even if It Is at the cost of a shght sacrifice of 
alignment Alteration of bony alignment in the upper extremity while 
undesirable and unesthetic, has little functional significance unless 
because of proximity to or Involvement of a jomt It causes limitation 
of motion Angular deformity does not have the same repercussions 
upon the articulations as fa the case of the legs where due to the 
weight-bearing function It almost always results m joint strain and 
irritation But above all the motions and control of the fingers and 
thumb most be preserved 


Because of the need of preserving movement and control physical 
ferapy Is called upon to pfav a prominent part fa the treatmrat of 
f^racturw of upper extremity Eariy massage and mobiluatlon raav 
be employed by the surgeon under almost ideal conditions fa many of 
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considerable period of time. Hence, a weak muscle should always 
employed In a partially shortened position, and the amphtude of tk 
movement should be increased only proportionately with the 
power of the muscle Herein lies the danger of uncontrolled atm 
use of a part at a time when the muscles are still weak from injT^ 
and lack of use The patients foil to progress and complain of 
and examination shows a decrease rather than a gain in moverocH 
The remedy here is to rest the muscle, not to exerasc it , 

All of the various types of motion that have been previou^ d^ 
scribed blend into each other more or less so far as th^ use 
cemetk There is no one moment when one should change from 
to assisted motion, or from the tatter to resisted movement or to idw 
use. On the contrary the use of the different kinds of mdtloo 
overlap and the transition from one kind to the other be made 
ally In general one should begin with muscle setting and a 
passive motion as early as possible. As soon as the consoudatlon m W 
fracture permits, the passive movements should be supplemented by 
a httle gentle assisted motion or free motion A short session oi^ 
alsted exercise with the patient resisting and the physical 
m a kin g the movement, win aid in establishing the control of the museto 
and prepare the way for gentle assisted movements. As qakkJy » 
possible, active exerdses with and against gravity should be added ^ 
the frequency and amplitude of the movements increased F lnafly 
wden active use of the part has been pemitted, resisted oex^ 
should be employed with the patient performing the movement resbtM 
by the physical therapist, and forced assisted movements should be 
added to attain the last degrees of joint moUon , 

When the stage of treatment has been reached when all spHnts and 
apparato have been discarded the general purpose of the treatrocDt 
should be to show the patient exerd^ that he ^ to perform at bo^ 
jystematlcally and to reserve the balance of the session for 
thmgs that the patient cannot do as weU by himself Active eierclsB 
can often be done better U performed afmnltaneously with both a 
tremities and for this reason many of them should be perforturt 
using both sides Means of using the injured part should be snggesif 
to the patient. For eimple, m the case of the upper extremity dlsh- 
washi^ s^lng rrtting sewmg typing or driving a motor car may 
adv^ For the Itmer atieinlty waikmg, gardening and worlni« 
the p^ of a sewmg machine )ig sar^t&o pr^de valuable 
j^arcise Gam« may be suggested such as golf swimming or play 
Ing various mmdeal instn^ts that wm ex^ the part 

In tlK ^ly it^ of fracture treatment phyalcal fterapy »b<»“ 
be employed at toiy frequat Interval, TreataSta giveTSery other 
day are usually fu^ as satofactory and obtain as rapid progress as 
™'>™”ent Impro^ thTlSoW 
hiTi “ week and finally 

dlscondnued This latter action should not be delayed untD the paHeot 
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has reached the rnwrlmutn of Improvement but should be taken much 
earlier at the time when the patient has developed enough motion and 
confidence to really go ahead and use the part From this point, im 
provement is chiefly a matter of time with an occasional check-up 
and encouragement by the physician 

The TaEATitrirr or Fracit/bis in Specetic Regions 


FRACTUBE3 OT THE UPPEK EXTBESHTY 


Analysis of the function of the upper extremity shows that it is 
specialized and quite different from that of the lower extremity 
Freedom of movement and well codrdinated muscular activity are the 
chief requirements While powerful muscular contractioDS may be 
required in the p>erformance of many tasks such efforts are rarely 
long sustained and the characteristic activity is intermittent with 
alternating periods of work and rest This is in marked contrast with 
the function of the legs where the task of beanng the body weight 
m standing and walking necessitates prolonged effort likewise the 
arms arc used chiefly In lifting puIUng pushing or twisting and the 
strain Is one of leverage Instead of end thnist as in the case of the legs 

All function of the upper extremity centera about and is subservient 
to that of the hand The hand is the tool and the forearm and upper 
arm, together with the various articulations are merely the levers and 
gears l^t adapt the tool to its tasks and apply the power and provide 
the means of movement The usefulness of the upper extremity de- 
piends upon mamtaJnlng the delicate and multiple activities of the 
fingers and thumb If these are lost the result is almost as unfortunate 
as if the extremity were amputated. 

TIk treatment of fractures of the upiper exlremity must therefore 
be directed with the constant consideration of the necessity of preserv 
ing the mobfllty of the articulations and the suppleness of the muscles 
In case of conflicting indications in the treatment of a patient one 
should usually adopt the course that favors the retention of the greater 
amount of mov'ement even if it is at the cost of a sU^t saermee of 
alignment Alteration of bony alignment in the upper extremity while 
undesirable and unesthetic, has Ultie functional significance 
because of proximity to or involvement of a Joint It causes limitation 
of motion Angular deformity does not have the same repercusaons 
upion the articulations as m the case of the legs where due to the 
wti^t-beanng function It almost always results In joint strain and 
irritation But above all the motions and control of the fingers and 
thumb must be preserved. 


BtcauM of the ncod of preimting moveraent and control phvsiatl 
^py Ii aUIcd upon to play a protniaent part m Uie trMtm4t of 
fractnro oiOx upper eitremit} Early maMage and mobOiiation may 
be employed by the surgeon under almost Ideal conditions in many of 
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these fractures, particularly those of the phalanges lower eod ol tke 
radius, shaft of the humerus ond upper end of the humerus This trcit 
ment must be preceded by proper reduction of the fracture, an d 
blued with adequate protection When properly employed, 
therapy will sometimes determine the difference between a good too a 
bad result In seeking to bring about functional reco\*efy after * 
fracture of the upper extremity^ ft fs of the greatest importance to 
regard the limb os a whole and to avoid focusing the attention od^ 
upon the region immediately adjacent to the Injury Stiffness m l« 
fingers and hand with loss of function may well follow an 
Involving a region as remote as the shoulder, and stiffness in the 
of the liouldcr may be the consequence of an injury affecting the 
wrisL In the application of physical therapy ft Is therefore inip*>rt^ 
to treat all the joints and muscles and to restore off motions It Is *1*® 
necessary to Ir^ire the patient with the will to worL No amount d 
physical therapy will make up for the persistent avoidance of 
ment by the patient. In personally administering massage and 
Ization in the early stage of treatment the surgeon has an unequal™ 
opportunity for Impressing upon the patient the importance of move- 
ment in retajubllshing function and the necessity for active co^ 
tiOQ on his part If the surgeon fully capltalixes this opportunity a 
large part of the dUabIfftles due to stiffness of the fingers and other 
Joints will be avoided. 

Frart^M of the Hand.--Practur« of the region of the hand in- 
dude Injuries of the phalanges and metacarpals These InjurleSj 
fortunately are commonly considered minor and are often treated ^ 
physld^ of litUe experience whereas actually they represent 
1cm of ^ first magmiude and demand the highest skill to ^ 
solutfon Fr^uently multiple and Involving the bones of several fingers 

as well as of the hand the result are often distressing and neceasitat® 

to Ut« ampuUUon of ooe or more digits In ordor to get rid of 
tapedlniHit to to function of tht remaining lingera Tbe commeo 
aosea of failure In so tar aa toy may be aacribed to treatment, ^ 
ioramplete reduction too long fixaUon and fact of phyafotherapeu* 
reeducation of the patient ^ 


-Phalangeal fracture, if accompaaW 
^y delon^y reqidre ^mediate reducUon and apUntJng Abgumw' 
15 tnuaDy bert retained rrith the ]olnta filed in fleiiom TbfJ posi- 
tion oveTOn« delon^g muade pun, and Uhewlae favor, the rt- 
o motion Traction mua lreqmmUy be applied either by mea® 
of adb^ve planer a^lrf to the akin or by a^, „r wire pasnri 
through a phah^ Constant traction is usually secured in cotnbln*- 
Uon t^th °f 'h' ^“lo Mint Many of these fractures art 

compound with cjtenii\-e Inlnry of the tendona and wft tissues ^ 
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Inevitably result In jobt stiffness due to adhesion of the tendons in 
spite of the best treatmenL 

The point of chief importance in the treatment of these injuries 
after securing reduction k to reduce fixation to the minimum. Umon 
develops raptfly and at the end of two weeks there is very little risk 
of displacement Physical therapy may be started at the end of one to 
two weeks dependi^ upon the nature of the Injury the splints being 
removed temporarily for treatment. In fractures iritbont deformity it 
may be employed from the beginning AB splints should be removed 
at the end of three weeks and active movement and light use per 
mitted. 

Physical therapy should consist of the warm whirlpool bath, fol 
lowed by superficial massage and relaxed motion of all the digits The 
unin}ur^ fingers shouid receive treatment as well as the injured ones. 
Active motion with the injured phalanx supported manually should 
follow with rooveroent through as great an arc as possible The move 
ments should be performed individually for each of the joints The 
treatments should be repeated daffy for the first week or two and 
thereafter on alternate days. At the end of three to four weeks only 
active or assuted movements should be made and thereafter chief 
reliance should placed upon supervised active use. Contrast bathing 
of the hand at home Is also useful The patient should be given exer 
dses of squeexing a rubber or woolen ball, and shifted gradually into 
playing s^es on the piano typing and other kindred actirities 
Physiol therapy after five weeks is usually a waste of time 


Metacaxpal Fractures — Fractures involving the shafts of the 
metacarpal bones In contrast to those of the phalanges rarely give rise 
to functional impairment. They are usually accompanied by posterior 
angulation or bowing and by dropping of the knuckle This deformity 
may usually be corrected by flexion of the metacarpophalangeal joints 
to relax the pull of the volar intcnnsd muscles and by prasure from 
the palmar side against the bead of the metacarpal These indications 
are met by flexing the fingers over a molded splint or roller bandage 
and fixing them hi this position Fixation must usually be maintained 
for about three weeks. As a rule, there is little difficulty in the recovery 
of fin^ function and formal physical therapy is rarely needed. Con 
trast bathing at home, active exercises and use are generally adequate. 
Fractures of the beads of the mctacarpals and multiple fractures 
of the p hal a n ges and mctacarpals are much more serious and fre- 
quently require constant traction for the correction of deformity 
accomplished usually by some form of the banjo splint This treat 
ment Is dangerous from the functional standpoint and may lead to 
sIffintM In compamon with which a Uttle bony deformity may seem 
of slight Irnpormnct The stave fracture of the proximal end of the 
telgnated as Bennetts fractnre, is 
ULewise of functional sigmficance because It implicates the Jomt Md 
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may cause Impairment of, or pain on, motion These fractures itqdrt 
traction to accomplish r^ucdon sHA the thumb In the posldoa cl 
’wide abduction and partial aj^xnlUon Traction must usually be nolft' 
tamed for a period of about three weeks before sufficient imkic a 
obtained to prevent recunwice of the deformity 
Physical therapy is distinctly Indicated In the cases of moUlpfe 
fracture of the b^es of the hand and likewise after fractures of the 
metacarpal heads and Bennett’s fracture. The treatment should be 
started just as soon ns traction is discontintied, usually at the end o( 
two to three ireeks 3t should consist of the warm whirlpool hath, 
massage, passive assisted and active movement* of the Interphalangcd 
Md metacarpophalangeal joints Intensive treatment should be gives 
daily during the first week or two 11 there is much tendency to stiff 
neas, A^ve exerdses to be done at home, as well as under the 
supervision of the technician, and contrast should be prescribed 
at the end ol four or five weeks. Tbewjflcr the patient should be c®* 
stantly urged to active use and exendse of the finger* and hand, 
soiM form of suitable occupational therapy should be suggested, such 
as piano p^jdng typing knitting sewing cutting out paper patterrts, 
^ persisted with until the stiffness has enth^y 

thf Carpal Bone*.— The most coraroca injuries 

^ fracture of the scaphoid and dislocaUoo of the 
"T in combination. Instance 

^ occasionally seen but such 
to ^ principles of toitmenl Mcesaiy 

sccondlv fractures are first early dinguoso 

tlurdlv^Iontr.cnntin of displacemeot rebea present, s^ 

Pto'Ktfon of the iricturei 
region nnysical Uierapy f, coatrafndfcaleA 

bone^ a^traMvtu^ common mjnry of the scapfwhi 

when acconipanIed^dl|fc!c3Son‘*Sf'^“T 

the distal fragment^ dSnh^^^S bone fa which ^ 

of the carp^^ coi^te^ 

fragment and the acmilimar don^ relation to the proxhuri 

Fractures of the scopbold bone rw.«*. » , . , aw 

bony injuries because of tbdr ® apart from 

is due to the fact that tlM biSS nonunion. Thb 

usually the proximal is ,lnit oD oadTll^i*? fragi^fa 

brought about by the Ingrowth ofo.,^L'““/ '^7* 
meat and creeping substitution of ih. viable 

closest nppr^matloo of the fractoterf^^'^r ^ PH 

motion between the Irngments are th. ^riacea and avoidance of ah 
"t* the necessary conditions for the 
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completion of this process The anatomic studies of Berlin ” showed 
that the fragments were brou^t into closest apposition when the wrist 
was placed m a position of 45 degrees dorsiflexion with radial devia 
tion Fixation of the wrist in this position should be secured by the 
apphcation of plaster splints extending from below the elbow to the 
metacarpophal^geal joints and including the first phalanx of the 
thumb A policy of complete immobilization of the wrist should be 
followed for a penod of six weeks 

When fractures of the scaphoid arc subjected to movement the 
result is almost invariably nonunion. For this reason physical therapy 
is completely contraindicated until after the splints have been re 
moved During the period of complete fixation of the wrist the fingers 
nuy be used m so far as permitted by the splints and many tasks of 
a bght nature may be performed with benefit in respect to the mam 
tenance of finger flexibility Following the removal of the splints it 
13 advisable for the patient to wear a steel reenforced leather brace 
extending from the metacarpophalangeal joints to the middle of the 
forearm but leaving the fingers and thumb free. This may be removed 
dally for contrast Mthing and active exercises of the wrist m flexion 
and extension and of pronadoo and supInatioD of the forearm. Above 
all active use of the hand for all tasks with the brace in place should 
be urged This is the best form of physical therapy and many patients 
have been able to resume their regulL* work often of a heavy nature 
without being handicapped by the brace Tbe brace can usually be 
discontinued at tbe end of three months and at this time there is 
generally complete restoration of function 


Dislocation or the Sehilunar Bone. — While it is our purpose 
to consider in this chapter fractures rather than dislocations an 
tenor luxation of the semilunar bone requires mention because of its 
frequent association with fracture of tbe scaphoid. The treatment of 
Isolated dislocation of tbe semilunar bone is reduction by either tbe 
closed or open method as soon as possible after the diagnosis has 
been made. When the patient Is seen early that is wlthm three or 
four days of mjury r^uetkra can usually be accomplished by tbe 
closed method seen later reduction can usually only be brought 

about by open operation When the patient is not seen until three or 
four weeks alter the Injury it is uWiUy advisable to exase rather 
than to replace the dislocated bone 


Following reduction by cither tbe dosed or open method tbe wrist 
Is splinted m a position of dorsiflenoD for a period of about four 
weeks but the fingers and thumb are left free During this penod 
active use of tbe fingers ai>d thumb should be urged for all tasks arid 
if full cofiperation is obtamed tbe patient will appear to be handl 
rapprf %ery little by tie presence of the splints Due atlenUon should 
also be pnid to the pres muon ol stiffness in the elbow and shoulder 
Upon remos-al of the splints function of the wrist is usually quickly 
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reestablished by active use supplemented by contrast bathing acd 
active exercises i>erfornied at home As a rule, there is little Deed erf 
formal physical therapj administered by a technldaii except in the 
case of long-standing dislocations when the displaced semilunar must 
be excised In such cases there Is apt to be considerable stlffncB erf 
the wnst and fingers assodaled with pain and these conditioos on 
be ameliorated by whirlpool baths, massage, and active and passive 
exercises, beginning as soon as the healing of the operatl\’e woond 
permits. 

When dislocation of the semilunar Is associated with fracture of the 
scaphoid reduction should be brou^t about by the dosed method, 
and the after treatment differs fn no way from that of Isolated fradort 
of the scaphoid 


Fractures of the Lower End of the Radius.— Fractures of the 
lower end of the radius are, with the exception of fractures of the 
clavide, the most frequently encountered of all bony injuries and 
constitute a large and important group of fractures Induded In the 
?‘?15 different types of fracture which may be differ^ 

ttated Doth on an anatomic and mechanistic basis, but It Is not within 
the scope oi this chapter to deal with each of these sqjaratdy By fw 
“ramon type of fractute is that produced by a fall on the 
outatretcl^ hand with the wnst fn the position of dorsiflexioD, or by * 
blow on tiw palm as from backfiring while cranking a gasoline motter 
fte wrist _^g la the same poslUon This fracture mechanism w» 
tot by Abraham Colic, »• and is usually known by his name. 

Our dlsc^on trtl be limited to a consideraUon of the phjiical treat 
and also of the fractures of the lower radU 
epiphysis likewise an Important group 

1 Iracturc we mean to dea 

^ cancellous end of the radius pm- 
duced irith the w*t in hypereitenslon. The pathology of this fracture 

twi™ f I™ de^mi^on h«e beyond calhng 

i‘ transverse and not involve tie 

Involvement of the 
n according to Darrach is present in shoot 
** "'"“t but U generally pr«- 

ment of the distal fragment h ® r'' mLl’Kt 

S^ifuon ™ the long 

r oVrulnar stylo.d 
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fragment from the head of the ulna, and the latter ia left projecting on 
the volar surface of the wriat 

The treatment of this fracture Involves two problems Brst, that of 
correction of the bony deformity and second that of obtaining func 
tional restoratlotL The solution of these problems is by no means 
identical and demands not one but two answers It does not follow 
that because bony deformity is corrected functional recovery will be 
the natural sequence nor on the other hand can It be predicted that 
a fracture with uncorrected bony dcfonnltv will not in the end provide 
a strong and useful wrist Anatoouc restoration is the proper founda 
lion for fimcbonal recovery but It Is necessary to work for the latter 
not to wait for it 

Correction of displacement is of fundamental Importance in the 
treatment of these Injuries and ahould be brought about by the dosed 
manipulative method under local or general anesthesia as soon as 
passible after the Injury Impaction should be broken up the distal 
fragment pushed forward into normal relation with the bead of the 
ulna and the backward tilting and rotation corrected Reduction 
should be maintained by the application of retentive splints These 
should extend from the metacarpophalangeal jomts to the upper fore- 
arm leaving the thumb and fingers free for all movements. In this 
connection It Is important to rwUie that the level of the metacar 
pophalangeal joints is on a line about one inch proximal to the web of 
the fingers and corresponding to the distal transverse crease in the 
palm If the splint projects beyond this point, fiezion of the fingers 
will be hindered and functional recovery delayed The test of complete 
freedom of finger movements is whether the tip of the thumb can be 
approximated to the tips of all the fingers As a rule the wrist must 
be fixed In moderate flexion with the forearm pronated Our own 
preference for splinting is anterior and postenor plaster splints be- 
cause of the ease of molding and adapting them to the parts and thar 
light weight and small bulk. A sling completes the dressing 

Physical therapjy plays an important rfile in the treatment of Colics 
fractures Routine surreal care of the splints is not sufficient and 
will result in many stiJT disabled hands and delayed convalescence 


unless supplemented by treatment speafically directed to promoting 
recovery of hmction lly own practice is to begin light superficial 
ma s sage and passive mobiliiation the day following the reduction. 
Prior to the reduction when there has ban considerable swelUng I 
have administered massage for about twenty minutes often with 
noticeable improvement In the circulation The day after the reduction 
the dorsal splint is removed leaving the wrist resting on the anterior 
splint which IS supported on a cushion Light rhytl^cai Btroklng is 
administered over the entire back of the hand wrist and forearm. The 
dor^ splint Is then reapplied and an assistant Ufts the patient s wrist 
Mdlng It against tic jplmt whfle Uk natenor splint I, removed and 
the anterior surface of the writ and forearm similarly treated. The 
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reestablished by active use supplemented by contrast balhlnx and 
active exerdses performed at borne. Aa a rule, there is little need of 
formal physical therapy administered by a U^nlcian except In the 
case of long-atandlng dislocations wben the displaced setnlluQar must 
be excised In such cases there is apt to be considerable stiffness of 
the wrist and fingers associated wlm pain and these conditions cm 
be anielforated by whirlpiool baths massage, and active and pisiivc 
exercises, beginning as soon as tlic healing of the operative wound 
permits. 

When dislocation of the semilunar Is associated with fracture of the 
scapi^d, redaction should be brought about by the ciosed method 
and the after treatment differs in no way Irom that of Isolated fneture 
of the scaphoid 


Fracture* of the Lower End of the Radius.— Fractntes of the 
lower end of the radius are with the eiception of fractures of tie 
clavicle, the most frequently encountered of ah bony injnrio and 
consUtute a large and important group of fractures Induded m tlie 
f different types of fracture which may be <USera 

and mechanistic basu, but It is not mti* 
with each of these sepatatdy By !« 
fracture b that produced by a (all on the 
position of dorsifleiioo, ce by a 
as from backfiring whfie cranking a gasoline motik 
tetdS?rihf?L P^lUon Thb frnctnre tSmbm m> 

St ” and IS usually known by ins nsmt 

mmt nf roll., f ^ ibnited to a consideration of the physical treat 
rntoh^ ™d ebo of the fractures of the lower nuSal 

epiphysis likewise an important group 

inSe^tacrarefttrm^^nJ^ Coffej' fracture we mean to des- 
^ °“'^™s end of the radios pw 

iT^n ^ dyp>nwxteraion. The pathology of tUs frsctnte 

articular surface or comminuted invoi 

joint surface. Impaction ^cSSfari^ 

Sie-thlrd of the a«a DefoS^r^X 

ent and often to an extreme <!«&«. jt ^ generally pr« 

ment of the distal fragmenq^Si b 

the articular surface faces ^ 

and dbtally The distal fragr^t a aX! ,f“‘rad of fcrwarf 

supination on the long mds of the r^dlus"’'n^d!° l^' '^'TlTthe 

distal fragment causes dbruptlon of ihj jni^ 

tioo with either the tearing of the trbmJfi^hXfX 

tore of Uic ulnar styiold to which h U 
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fracture of the bwer end of the radius in children usually between 
the ages of seven and twelve years Such fractures require careful 
reduction and retentive splinting for a penod of about four weeks The 
saine methods are employed as m the treatment of CoUes fracture, 
although greater dif&culty may be encountered in retaming reduction 
than m the latter There is less need for physical therapy in the treat 
ment of the epiphysial fractures than in Colics fracture on accoimt of 
the youth of the patients which is favorable to the rapid recovery of 
function The physician may begin the administration of massage 
and relaxed movement at the end of two weeks, and this should be 
continued on alternate days until the splints are removed Active use 
of the sphnted hand the fingers having been left free should be en 
couraged from the end of the first week As soon as the sphnts have 
been removed contrast baths should be given at home together with 
regular cxerdse treatment until recovery is complete Usually there Is 
no necessity for formal baking and massage treatments 

Fracture* of the Bonea of the Forearm, — Fracttjm op Either 
THE Raotus or Ulna Alone. — Fractures mvolving the shaft of one 
of the bones of the forearm the other remaining mtact are, on the 
whole fairiy simple problems The degree of displacement is rarely 
severe due to the fact that the uofractured secoc^ bone serves as a 
splint and exerts a limiting acdoa. The bony deformity can generally 
be corrected by dosed methods although occasionally open reduction 
may be requi^d Fixation is usually (Stained by the application of 
retentive splints extending from the metacarpophalangeal joints 
nearly to the axilla with the elbow flexed either at a right angle or In 
complete extension and the forearm in vandng positions of pronatlcm 
or supination depending upon the tvpe of fra ctu re. 

Phj^cal therapy may usually be employed from about the four 
teenth day after injury Earlier treatment U likely to be dangerous 
Active eierasc and use of the digits should however be insisted upon 
from the beginning At the end of two weeks superficial massage may 
be employed the arm being supported on one splint while the other 
is remove Depending upon the location end mobflity of the fracture 
relaxed motion may be performed at either the wnst or elbow choos- 
ing the articulation farthest removed from the seat of bjurj At the 
end of three to four weeks depending upon tbe progress of callus 
formation the arm may be carcfullj lifted from the splints supported 
by cushions and more general treatment administered in the form of 
superficial massage with relaxed motion of the fingers wrist and elbow 
G^eraliy tbe last movements to be performed are those of pronation 
and supination as these are attended by the greatest Hnngw of dis- 
plscement The physician should be guided as to these by tbe appear 
ance of callus formation by roentgen rays and he should wait until 
there is dear evidence of new bone formation Tbe duration of snhnt 
Ing Is variable In fractures of one of the bones of the forearm Da 
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fingm are maraaged IndMdoally «.d SdS^ 

acuvely ^th assistance The splints arc then *>MiuldeT 

?n pt« TT^ elbow is next flexed and 

abducted and rotated Tbc patient la la repeated 

the elbow and ahoulder regularly every ^ rfto 

the lollowing day, and tberealtcr on „* Jl the dim 

daya tbe padent la Inatructed to Utt »P’ 

whenever alttlng and to begin to use the ‘i"8« f 

as holding a newspaper, turning the pages of a book, 

with the toilet dressing, undressing etc , ^is daifa* 

At the end of one week the wrist I* lKt«J out^ 
the treatment and supported on a cushion hv om oi 

the dorsal surface the region of the frariurc motions 

the phyaictan's hands while with tbe other gentle and 

are made of extension and ftexion of the wrut, and op 
supination of the forcarto. While the wnst ^ to dinch 

the patient Is requested to extend repeatedly the flogers ^ 

them In a fist. Attention Is also given to the elbow nnd 
this time, also patient Is Instructed to discontinue „ ^5 ^ 

sling elevating the hand only when the fingers tjujcased 

result of the dependent position Active use of the bMd . 
to Include assistance in eating dressing shaving or j- haktf 

At the end of two weeks the use of heat, cither by an ^ 

or from a whirlpool bath, Is begun as a preliminary to m^8 ^ 
mobdixation The extent of the movement is increased, ana ^ 
assisted movements occupy a larger part of the tieatm^t ^ 
region of tbe fracture is stiB supported manuaDy At 
antwdor splint Is discontinued and the wrist and forearm art ^ 
into the dorsal splint only This permits a greater tange ot aw 
of the fingers All splints arc discontinued at the end of 
except In the severely comminuted fractures, which usually 
protection until the end of four weeks. Temporarily after w 
of the splints the patient's comfort Is promolM by the use of a 
about the wrist or by a leather wrist strap From this time 
patient employs contrast bathing at borne perfomri active 
and is encouraged to use the hand actively for all tasks except 
or pushing He Is required to report twice a week during two adcU 

lot supervised treatment by the lechnldan, w 

Functional recovery Is usualfy complete by the end of six 
and a surprising variety of active use of the Is usually possio 
for some time earlier 

Fractures without displacement require splinting for two weeks tW* 
and the whole plan of treatment tn respect to movement and use 
be speeded up correspondingly 

Emphysxal FaACTtmM or thi Lowm Ekd or the Radius.-' 
gfparstion of tbc lower radial epiphysis o ccu rs as a variation ® 
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treatment Ilea In a correct appraisal of the pathologic changes and the 
amount of bony deformity and whether or not the displacement Is of 
a type to cause interference of movement If it Is then the only 
remedy is operation with the removal of the loose fragment if the re- 
mainder of the head is stiH capable of function or with complete 
excaion of the head If there has been extensive comminution of the 
bead or a displaced fracture through the neci. of the radius In the 
of the rare epiphysial fractures of the upper end of the radius 
occasionally encountered in children open r^uction may be per 
formed Instead of exdslom 

When fractures of the head or necl. of the radius are treated either 
by removal of the loose fragment or by excision of the bead no s plin t 
mg Is required beyond soft dres^gs bandage and sling The problem 
of secunng umon of the fracture has been eliminated by the removal 
of the fragments and the reparative protxas is limited to the healing 
of the raw bony surface and damaged soft parts Passive and assisted 
movements of limited extent may usually be begun at the end of three 
to four days and the patient may be encouraged to perform active 
pronation and supination as soon as he has recovered from the acute 
effects of the operation As soon os wound healmg has been obtained 
usually at the end of one week, the active efforts of the patients may 
be aided by electric baking superficial massage and effleurage and by 
relaxed and assisted movements of the elbow Usually the arm may be 
removed from the sling for the performance of li^t tasks at the end 
of three weeks and at the end of four weeks this support is removed 
and aedve use encouraged Physical therapy should usually con 
turned until the end of eight weeks with radiant beat, effleurage 
active exerases and forced assisted movements 

Fractures of the bead and neck of the radius with httle or no dis 
placement usually require splinting with the elbow m the position of 
acute or right an^e flexion for a period of about three weeks Super 
fidal massage and relaxed motion of the elbow In flexion and extension 


may be administered however from the beginning the splint bang 
removed for the treatment As a rule the rotary nxivements of the 
forearm which are the most painful and likewise the most dangerous 
In respect to causing displacement should not be started until the end 
of one to two weeks the indication here being the disappearance of 
pain on motion At the end of two to three weeks more Intensive treat 
menu am generally be given cooslsUng of radiant heat effleurage 
assisted and active movements. Fairly complete recovery after such 
injuries ou^t to be obtained in from six to eight w^ although 
there may be an obstinate limitation of complete extension of the 
elbow persisting for several months before it finally disappears 
Special warmng ought to be given In connection with fractures of 
ftc tod and DKk of the radlua of the danger of the der’efopment of 
M oaslfjdng hematoma or myoalUs ossificans Many of these free 
lures are compIleaUng injuries of postenor dislocations of^ elbow 



Treatment ot Fracturo 

Mine, union I* snlld In four weeks, in others, not until the end of ngte 
I L removal of the splints more active treatnent b 

IndiMM with balJng eltlcumge, assisted and active movemrati, 
BuplMti^''^ concentrated upon restonng prooation ind 

Fmcto^ OF Both Bones of the FoaEAiu —Fractures oi both 
^ focearm arc among the most difficult of all fractures to 
"f attended bjr severe displacement, reduction 

BflHItinT, often necessitates resort to the open method, and In 
ohvsIrBi ^ frequently delayed. Under these drcumstances 

““f, dangerous and the only safe rule Is to post 
“nsolidaUon Is well advanced During the interval, efforts 
and obtaining mohiliHilion ol the fingers 

Pf»« This task Is often drfBcuIt 
arfa^In nr unon ^ eatreme importance, as the tnnsdes 

siderahle ^ fracture and have often suffered coo- 
ls Ukelv rnodon is started enriy and continued, there 

rault. Thl s^n ’'f«ch may Lperil the funclioasl 

to allow urdSrmv.ir™^"^ ^ trtomed well back mlo the palm in order 
tSe sCld^?S2^„"e‘'‘“ fj-' dfffflt* In addition oerdses oi 
formed regularly ^ fftrough Its fall range of motion should be per 

ar^m^"’Jajn^m III t?!™ of both bones of the fo^ 

advisable t^Uow a Mltor^ ‘’''r"’" 
this result is obtained”^. L fixation of the fractare unlfi 

preceded by gentle atrnkln^™ movements of the wnst and elborr 
two weeks^fore the rei^l'^?^5f*' ““y usually be started one to 
tion and supination are The movements oi prons 

often pennlmently ra'n^T^ and indeed art 

upon whether or not the rednMt *'?*''[ cr 'cMcr degree depending 
callns formation, and the ertp^™! . complete the amount of 
ment in the mterosseous soar. ttI*'’" injury and scar develcp- 
given in recovering these amount of aasiatance that may be 

praisal of the causes of limltabo^ *P«da upon the surgeon's ap- 
overcome by gradual stretchtniF Af. completely these may be 

efileuragc and assisted movemMU ^ removal of the splints, baking, 
scribed As a rule after two to four 8*'"™ and active use pr^ 

be placed upon active exerdse. anri treatment reliance abooU 

etopped, ^ ^ other forms of physical therapy 

Fracture* of the Elbow —FiiAr-r— 

OF THE RAnros —Fractures of the "CD Nicx 

the menace oi restriction of the rar ” of the radius carry 

limitation of flexion tu>d extension forearm and 

attention In order to preserve conmi^ ^bew and demand special 
“raplete function The crux ot the 
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treatment hea in a correct appraisal of the pathologic changes and the 
amount of bony deformity and whether or not the displacement is of 
a type to cause mtcrfercnce of movement If It is then the only 
remedy is operation with the removal of the loose fragment If the re- 
mainder of the head is still capable of function or with complete 
excision of the bead if there has been extensive comminution of the 
head or a displaced fracture through the neci. of the radius In the 
case of the rare epiphysial fractures of the upper end of the radius 
occasionally encountered m children open r^uctlon may be per 
formed Instead of cidsion 

When fractures of the bead or neck of the radius are treated either 
by removal of the loose fragment or by exasion of the head no sphnt 
faig IS required beyond soft dressings bandage and sling The problem 
of securing union of the fracture has been eliminated by the removal 
of the fragments and the reparative process is limited to the healing 
of the raw bony surface and damaged soft parts Passive and assisted 
movements of bmited extent may usually be begun at the end of three 
to four days and the patient may be encouraged to perform active 
pronation and supmatron as soon as be has recovered from the acute 
effects of the operation As soon as wxmnd healmg has been obtained, 
usually at the end of one week, the active efforts of the patients may 
be aided by electric baking superficial massage and eSeurage and by 
relaxed and assisted movements of the elbow Usually the arm may be 
removed from the sling for the performance of tasks at the end 
of three weeks and at the end of four weeks this support is removed 
and active use encouraged. Physical therapy should usually be con 
tinued untfl the end of eight weeks with radiant heat, effleurage, 
active exercises and forced assisted movements 


Fractures of the head and neck of the radius with httle or no dis- 
placement usually require splinting with the elbow m the position of 
acute or right-angje flexion for a period of about three weeks Super 
fidal massage and relaxed motion of the elbow in flexion and extension 


may be administered, however from the beginning the splint bong 
removed for the treatment As a rule the rotary movements of the 
fotearm which are the most painful and likewise the most dangerous 
in respect to causing displacement, should not be started until the end 
of one to two weeks the indication here being the disappearance of 
pain on motion At the end of two to three weeks more intensive treat 
ments can generally be given consisting of radiant heat effteurace 

onrl 1 . _ 


assisted and active movements Fairly complete recovery after such 
injurits ought to bo obtained in from six to eight weeL altbongh 
there may be an obstinate limitaUon of complete extension of the 
ell»w persisting for several months before it finally dlsappearj 

to 1 m given In connection with fractures of 
O' Uk togtr of the developi^ o 
^ ossifying hi^toma or myositis ossificans Many of Uto frac 
urea are complicating tojuries of postenor dislocations of the dbow 
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some union is solid In four weeks, !n others, not until the end ol 
to ^ wee^ \VIth the removal of the sphnts more active trettmentb 
uwlcatM with baking, eflleurnge, assisted and active roovements, 
efiorts bang especially concentrated upon restoring pronatkm od 
supination 

Fractukes op Boxit Bokes of the FoiuMEif — ^Fractures ol both 
-ri ore among the most difBcult of aU fraduro to 

frequently attended bV severe displacement, reduetke 
necessitates resort to the open rodbod, md, !» 
action union Is frequently delayed Under these drcnmsUncts 
pfayacal t^tment is dangerous and the only safe rule fa to pat 
p^e It until coQwlldaUon Is well advanced. During the Interval efiorts 
^ ^centrated upon obtaining mobllkation of the finfftn 
^ This task is olten difBodt 

r,^ ^ eJrtreme Importance, as the musdo 

die r^on of the fracture and have often suffered c»- 
fa hkSv ^ «dirted early and continoed, Ibert 

«aulL stiffness which may Imperil the hioctioal 

to ^ ^ Into the palm In ante 

of the digits In addlUon^adso of 

[T O' Iwth l»n« of the fo» 

advisable to^llnur a weeks or even Jongcr It fa genenlfa 

thl, rault fa obtiunrt^&L'TP''" ®“''™ Pf ““ 
weceded bv trmfU movemeoU of the wnst and elbow, 

two weeks^Sr thp n-m ^ ^nasMge may usually be started one to 
tion and supinaUeJ^re 

often permonenUy diffi^It to recover, and, 

upon whether or not the rMuc£/n^?^^i. degree depeoi^ 

callus formaUon and th/S^ , ^ complete, the amonnl of 

ment in the interosseous ^ devdeg 

^ven in recoverinff tbesi^nri ^ a^unt of assistance that may ^ 
pralsal of the causes ol limltaS^ surgeon^ ^ 

overcome bv gradual stretchinjr Aft^ completely these 
effleurage and assisted movwimi. ™ of the splints, baking, 

scribed As a rule alter two to f«trr ^ active use p«^ 

be placed upon active exerdse. »n^ treatment, reliance aboold 

stopped «°™e. and the other forms of physical tbenipy 

Fractures of the Elbow 

OF THE Raiws — Fractures of the ^ Heap axd NscF 

menace of restriction of the tiic radius carry 

limitation of flcdon and erteniion of^ of the forearm and 

attention In order to preserve coimiir* and demand spec® 

function The crux of tha 
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treatment bea m a correct appraisal of the pathologic changes and the 
amount of bony deformity and whether or not the displacement is of 
a type to cause mtcrfercnce of movement If It is then the only 
remedy is operation with the removTil of the loose fragment If the re- 
mainder of the head is still capable of function or with complete 
eidsion of the bead if there has been extensive comminution of the 
head or a displaced fracture through the nect of the radius In the 
case of the rare epiphysial fractures of the upper end of the radius 
occasionally encountered in children open r^uction may be per 
formed instead of excision 

When fractures of the bead or necL of the radius are treated either 
by removal of the loose fragment or by excision of the head no splint 
ing IS required beyond soft dressingjs bandage and sling The problem 
of securing tmlon of the fracture has been eliminated by the removal 
of the fragments and the reparative process Is limited to the healing 
of the raw bony surface and damaged soft parts Passive and assisted 
movements of limited extent may usually be begim at tbe end of three 
to four days and the patient may be encouraged to perform active 
pronation and supination as soon as be has recovered from the aente 
effects of the operation As soon as wound healing has been obtained 
usually at the end of one week, the active efforts of the patients may 
be aided by electric bailng superficial massage and eSeurage and by 
relaxed and assisted movements of tbe elbow Usually the arm may be 
removed from the sling for the performance oi light tasks at the end 
of three weeks and at tbe end of four weeks this support is removed 
and active use encouraged- Physical therapy should usually be con 
tlnued until the end of eight weeks with radiant heat, effletirage 
active exercises and forced assisted movTtncnls 


Fractures of the bead and nect of the radius with little or no dis 
placement usually require splinting with the elbow in tbe position of 
acute or right angle flexion for a period of about three weeks Super 
fiaal massage and relaxed motion of the elbow in flexion and extension 


may be administered however from the be ginning the splint bang 
removed for the treatment As a rule, tbe rotary mov-eroents of the 
forearm which are the most painful and likewise the roost dangerous 
In respect to causing displacement, should not be started imtfl the end 
of one to two weeks the indication here bang tbe disappearance of 
pain on motion At tbe end of two to three weeks more intensive treat 
ments can generally be given consisting of radiant heat effleurage 
assisted and active movements Fairly complete recovery after such 
injuries ought to be obtained in from six to eight weeks although 
t^e may be an obstinate bmitation of complete extension of the 
elbow persisting for several months before It fimtily disappears. 

Spfoal warning ought to be given In connection vrith fracturee of 
fte head and^k of the radius of the danger of tbe development of 
m ossifying hematoma or myositis ossificans Many of ihe- fr,- 
lures are complicating ininries of posterior dislocations of^ elto^ 
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some union Is solid In four weeks in others not until the end of eig^ 
to ten weeks With the removal of the splints more active trestowt h 
Indicated with baking cfEcurage, asswted and active roovemeo^ 
efforts being especially conc^ltnted upon restoring pronatkio »ai 
supination 


FRAcruioa of Both Bomfs of the Forearsl— -Fracture s of ^ 
bones of the forearm arc among the most difficult of all frad^ttW 
treat They art frequently attended by severe displacement, 
is difficult and often necewitates resort to the open method, and, in 
addition union is frequently delayed- Under these dreumstaaOT 
physical treatment Is dangerous and the only safe rule b to 
pone It until consolidation Is wdl advanced- During the Interval, effods 
should be concentrated upon obtaining mobQliation of 
and thumb with the splints In place This task Is often diffiOT| 
enou^ but at the same Ume of extreme {mportance, as the moacto 
arise in or span the region of the fracture and have often suffered ^ 
sidcrable damage Unless motion is started early and continued 
Is likely to be resulting stMocss which may imperil the funclM^ 
result The splints should be trimmed well back Into the pelm in oittf 
to allow unhampered motion of the dl^ts In addition, txetdsa oi 
the shoulder that put it through its full range of motion should be per 
fonned regularly 

The time teqdred for union o! iractures of both bono of tie 
arm nmy vary from six to ten wcelj or even longer It i» 
adviaable to foBow a poUcy of complete fiaaUon of the frectere ^tn 
this result fs obtained. Relaxed movementa oi the errist and 
preceded by genUe stroking masriage may usualiy be started oM W 
two weeks before the removal of the spUnts. The movements of p«»i» 
UoD and supination are the most difficult to recover and. Indeed •« 
often pen^nenUy restricted in greater or lesser degree depeodffl* 
upon whether or not tte reduction baa been complete the amount of 
callus fotmatSon and the extent of soft part injury and scar develcf 
meat in the mterosseous space The amount of Msestance that may 1* 
gtvm in reccing tw moUona depends upon the surgeon's ap- 
praisal o! ^ ca^ of llmitaUon and how completely these may >* 
^come by gradu^ stretching. After removalT the splints, baklog 
effleurage and assisted movements may be iriven and scdie nse pte- 
scriM As a rule sfuir two to four wefks of rStoce sli& 

of physical therapy 


Fract^ of the Elbow -Fnarnrous or ran Head and Nscx 
or THE RAmos -Frarturei of the bead and n^ot^radlus carry 
the menace of rotric^ of the rotary motions of Urn f^rm aod 
limitation of (Mon and extension of the elbow ^d derS spedai 
attention In order to preserve compute Son TwS 
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operation was tmnecessary His results were confirmed by Pirie Wat 
son “ wbo published the records and roentgenograms of two patients 
whom be had treated by Lucas-Championniire s methods In both 
fT<w there was well marked separation of the fragments m the be- 
gvnmng but bony \mion was obtained althou^ with some deformity 
Recovery was stated to have been complete in from four to six weeks 
The elbows were enveloped In cotton wool dressings and supported m 
slings at a right angle massage and mobflixation were started imme- 
diately Both Lncas-Champlonniire and Watson laid great stress upon 
the necessity of pressing the proximal fragment against the distal with 
the fingers during motions of extension otherwise the proximal frag 
ment was likely to become adherent to the underlying tissues and thus 
interfere with function of the Inceps 

Fractures of the olecranon process without displacement may be 
treated in a sling with only b^dage support or at the most m ex 
tension with a straight splint for one week followed by a sling Mas- 
sage and moWUxatlon should be started immediately the motion being 
of the rdaxed type for the first two weeks foDowcd by assisted and 
active movements. Use may be permitted at the end of four weeks 


Fractures of thz Lowtr Eno op thb Huimus — Fractures of 
the lower end of the humerus include a variety of injunes and it is 
necessary to consider these separately as the problems are different. 
Supracondylar or Diacondyhr Frociures — The majority of Ib^ 
fractures are encountered in children The injury is generally diacon 
dylar that is transverse at the level of the condyles rather t>mn 
supracondylar or above the condyles The fracture line slopes obbquely 
downward from behind forward and except m the rare Injuries of 
the flexion type the distal fragment b displaced posteriorly When 
satbfactory r^^uction b obtained and even sometimes when it b not, 
the end results are almost always excellent with complete recovery of 
motion The carrying an^e may be somewhat aJter^ but thb b of 
functional significance only when It b decreased, not when it b in 
creased The recovery of complete extension of the elbow b often 
slow but with time it almost always becomes complete or at the roost 
lacks only a few degrees of normaL 


Reduction should be accomplished as early as possible after Injury 
by the closed method with the aid of anesthesia. Reduction b main 
tained by fixin g the elbow in the position of acute flexion either by 
bandage or by a posterior plaster splint Care b necessary in watching 
the circulation both during the reduction and afterward as thb mjury 
b the most common cause of the dreaded Volkmann s fachenuc con 
traaure WTienever there b an absent radial pulse or wben the pulse 
dbappears during the reduction or wben there is marked swenum 
correction of the bony deformity should be postponed and meas^ 
taken to improve the drcnlaUon Wben the hand is cold and white and 
motion of the fingers cannot be obtained and the pube b absent, an 
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with accompanying rupture of the capsular ligaments and henat nai 
formation The frocture of the upper end of the radius add* to the 
hemorrhage and releases bone-forming elements in the trawnatlml 
tissues, which offer kJeal conditions for widespread ossIBcttlotL Tic 
additional trauma of operation may further stimulate this process. Co 
tain It 13 that extensive caldiicatJon In the anterior capfluie is seen urt 
Infrequently in these fractures, particularly those that have been ^ 
Jected to operation and It may cause Interference with fimctkm md 
sometimes complete an^Iosls The characteristic syraptonn are 
diminution of motion just at the time when an increase should tee* 
pected pain on use, and evidence of muscle spasm. The diagnods » 
confirm^ by roentgen ray examination which shows cloudiness or 
ginning ossification fn the soft parts anterior to the elbow Wte 
development of this corkiltion Is suspected or found, the elbow 
be immediately immobiUied with cessation of all physical 
of activity of any kind that may represent a source of irritation W 
when the process of ossification has reached an end-point can anyth^ 
be done to overcome the condition Then baking, massage, and ac^ 
exerdses may be started and acUve use resumed. After an interval o\ 
one year, if considerable limitation of motion persists, tbe ares oi 
caldficatlon can be excised with good chance of cure. 


FiAcrtras op the Oleounon Paocsss —The treatment of f«J« 
lures of the olecranon process depends upon whether or not there W 
been separaUon of the fragments In fractures with displacement tw 
situation is aualogous to that In fracture of the patella and we belief 
that the best results are obtained by operative replacement of the fr^ 
Mts and suture The purpose of the openiUon should be to fix 
fragments so securely that movement may be permitted iinmediaW 
without tlK necessity of external fiiaUon The suture material must 
Aerelore be strong enough to withstand considerable strain, ^ 
^or the use of dlher fascia laU or wire. When the fragroeots^ 
drilled and snugly approximated with these materials then the dbp» 
^y be flexed and extended without danger and no postopcrati« 
fiction Is requlr^ that providedb? a large soft dressing 

sling Active and pasdve mobOiiaUon may be started as soon as 
acute operative reaettoa has subsided. Massage may be admmiste^ 

loffrf by and acUva oterdsa in amdon and a 

tanalon of Uw dbjw fc, pwmlttad at the end of font 

tn from 

It la only fair to add that Lncaa^nMmpbnnJire ■' who to hia las' 
“Potou™ repefr of fmeturea of W 
patelU and adv^ opeallon also for fractnrra of the 

olecranon aim *o that the reaulu obtained by hla method 
of massage nod mobntiaUon tn the latter Injorfea to* w good tla‘ 
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joint capsule representing the spreading of ossification from small 
fragments evulsed with the capsular ligaments Occasional!) these 
caldfied bodies must be remo\'ed but this should onl) be done after 
thorough efforts ha\*e been made to restore function and it has been 
established that they are responsible for the persistent disability 

Uncomplicated fracture of an epicond)le is usuall) a simple mjur) 
best treated by a slmg and bai>dage Massa^ and relaxed motion ma> 
be started immediately in adult patients but is scarcely needed in 
chfldrerL Active motion may be permitted at the end of one week 
and the sling may be (hscontinued at the end of two or three weeks 
The fragment frequentl) fails to unite by osseous muon but this 
rarel) gives nse to any sjuuptoms 

Condyiar and Intercondyiar Fractures — Fractures Inwlvlng a sin- 
gle cont^e either the medial or lateral or of both the condyles m the 
form of the Intercond) lar T type are difficult injuries to treat and 
rarely recover without some degree of functional impalrmenL Accurate 
reduction should be sought by all possible means but the problem is 
individual m each case and no general rule can be laid dowm E\'cn 
the experienced surgeon must often proceed b) the method of trial and 
error The displacement ma) be Insignificant in which case no reduc 
tion nu> be required but this is rare. In others it ma) be possible to 
secure satisfactory reduction by the manipulative method followed by 
fixation of the elbi^ In wha^e^‘er posIUoo of flexion or extension seems 
best to retain the correction In other cases continuous traction may 
be indicated by means of adhesh-e to the skm of the forearm or 
Kirschner^s wire through the olecranon process or It ma) be achisable 
to perform an open reduction In some of the more diffic^t cases all of 
these methods ma) be tried in rotabon and the result ma) still remain 
unsatisfactory WTifle reduction is Important, prolonged fixation of 
these fractures is unwise and win result in stiffness of the elbow re- 
gardless of the perfection of the reduction Some compromise has to 
be reached and this generally rc5ol\*es Itself Into a choice between two 


plans of treatment first to secure reducbon by manipulation or trac 
bon and to begin rooblliiabon at the end of two to three weeks 
which IS too early to render eierdse treatment entirely safe or sec 
ond to obtain reduction by operam-e means with Internal fixation of 
the fragments by one or another method but secure enough to allow 
of doing away with external splinting and of beginning mobilization of 
the elbow as soon as the acute operative reaction has subsided. The 
latter course has much to commend it, but it often proves Impossible 
to reduce the fragments perfecti) and the additional trauma of the 
operation may occasion secondar) fibrous tissue formation suffiaent to 
Impede complete recovery 

In ca^ of ertensivel) am^uted fractures or in elder!) individuals 
with injuries of a more simple type it may well be the Dohev not 
to ata for trh.^ troold bo toporfoct at boat but toSd to 

trj to dotTlop fuiKbon by omplojdng massago and mobiUnUon from 
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incision should be immediately made at the front of the elbow to a 
pose and release the vessels and to evacuate the hematoma and relieve 
the tension 

In the uncomplicated fractures the dressing should be tateo don 
at the end of 4B hours and the ellxny inspected In the absence ol 
blebs light stroking massage may be administered over the latenl, 
medial and posterior surfaces, and the elbow may be passively a 
tended and fieicd through a range of 10 to 20 degrees, the dresuii* 
are then reapphed This treatment should be repeated on altemle 
days over a penod of about three weeks, gradually gaining la extenskt 
imtil the ri^t angje position is attained At this time the splint ot 
other dressings may usually be removed and a neck sling sub^toted, 
which is gradually lowered to the right angle At the end of four weeks 
the mother may begin to remove the arm from the sling tvricc a d*y 
and a s s i st the child In performing active exercises At the end of four 
to five weeks all support may be discontinued and active use o 
couragetL 

The difBculty In tbe use of physical therapy in this fracture is the 
of the paUcDt and the difld s timidity and fear of pain Tbe confi- 
dence of the child can be obtained only by being careful not to ctusc 
pain at any time, by being patient and by not hurrying II ttnttJ 
resuit in spite of every effort it is better to give up oii efforts at pbjs 
Uieraw Aiso because of the fact that most of tbe patients art 
chfldren there Is aiways the danger of a fall du^g play and of w 
ondary N^^and this makes it necessary to protect tbe fracture ft* 
a lon^ p^<rf than would otherwbetedeces^ 

Lmdsay has reported successful results from the early use of m**- 

O' Ite elbow employing s more 

T '“"owed I have had the pleasure oi ^ 
Ing some ot Un^y >3 cases and the results appeared to coirapoaf 
^ 1 feel, ho^^J^JJtot it is a very 

“‘'.J^edly safe in ordinary hands In genenl 
tur.^ that It IS unneS^ 

either in the form oi a dmple fracture or of an etuDhvaisI separation, 
« a co^on injury whffe fracture of the la^SSy^ i"*- 
to no^X ‘“'^''“0 of to eltw giv« rise 

during the redliction in ‘“.f' ^ 

with it, there is likely to be inj^^r*^’^ “ 

psialysis An immediate roentg^nivc-,,,^'^’^''j''*f,'^Jf"‘^,^rj 
ta™g to reduction, to gunrd^tJSt “{f X the 

fragment fa shown to be lying 

by operation la indica te d together with fr*^ iolnt, its removiu 
& t^Tt of the elbow Ano^^;„S,5*"^''on of ^e “ 
Uon fa to development of caldfiS^'^tto SS'p^rL^f^ 
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adv'antage in attempting mampnlative reduction with the aid of an 
anesthetic in the bo^ of being able to enmesh or to interlock the frag 
ments ^\’hen successful the aitcr treatment is simplified when un 
successful nothing has been lost. WTien the fracture la either of the 
oblique or comminuted type manipulati\*c reduction is foredoomed to 
failure and ought not to be attempted In these cases light superficial 
massage should be administered to relax the muscles and then with 
out any anesthesia the angular deformity should be gentlj corrected 
and the coaptation splints and the dressings applied. As a r^e no great 
diflaculty is experienced m cootroUing the alJpiment m this manner 
and as the spasm of the muscles b overcome by dally massage treat 
ments the reduction becomes more and more perfect the weight of 
the unsupported elbow proWdlng a certain traction force If an> diffi 
culty b experienced In obtairuDg reduction, particularly In the oblique 
or transverse fractures It b ustiall> because tissue has been interposed 
between the fragments and ibb b an indication for operati\e reduc 
don usually with Internal fixation of the fragments by one or another 
method Following operation rigid splinting should be employed for 
the first two weeks but after this massage and roobiluatioD may be 
begun. 

WTien possible treatments should be given daQy dunng the first two 
weeks and thereafter on alternate days They are best gi\*en with the 
patient seated, the back supported and the forearm resting on a cushion 
laid across the padent s knees Massage of the superficial type should 
extend from the wrbt to the shoulder and after relaxation is ob- 
tained gentle passive movements of the elbow and shoulder should be 
performed alw not neglecting the fingers and wrist The motions of 
the shoulder should be made with the elbow and forearm supported by 
the physidan s hands and carefully and In a limited way In order not 
to cause movement of the fragments The last movements to be started 


are those of rotation of the shoulder and these should generally be 
postponed until the end of ten day's All of the early treatment de- 
mands the greatest skill and judgment and ought not to be adminis- 
tered by any one but the physician in charge. Heahng progresses 
rapidly and the changes can be foUovrcd from day to dav both In the 
appearance of the arm the firming of the fragments the development 
of callus and the increase of the range of joint movement At the end 
of two weeks the fragments are glued together and the circular body 
bandage can be discontinued Callus formation is usually well 
vanced by the end of four weeks and demonstrable by roentgen m 
Cliiucally sound umon Is present at the end of five to six weeks an 
at this time the matter of administering further treatment mav be 
delegated to a technldam It should include radiant beat superficial 
m^ge and efOeurage and acUve and assisted exerases for all the 
Joints of tbo uppor «tronJtj Oc^.omUj tho dosolopmont of bony 
may rsgulro a UtUo I^gsr Ume than the porfod statod but thb 
is raro and the graUfying thing about this method of treatment Is^ 
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the beginning TOen this plan is adopted the arm should be suspended 
from an overhead frame with the patient recumbent by means of ad 
hesive traction to the forearm and vrith the elbow in nght*angle fiedoa 
for the first weet or two This method relieves pain helps to overcome 
swelling and permits a certain amount of active flexion and extension 
of the elbow Massage and passive moblHxatlon should be administered 
daDy the traction being released temporarily for this purpose At the 
end of two weeks the traction a discontinued, a bandage applied to 
the elbow and the patient allowed to be up with the arm m a sling 
Treatments should be given on alternate days with massage passivT, 
active and assisted movements Passive and active exercises should be 
performed daUy by the paUent with the assistance of the uninjured 
hand. Active use for fight tasks should be permitted at rhe end of four 
weeks the sling may be discarded at the end of six weeks and M sc 
tlvity encouraged I ha\e seen some remarkable results achieved by 
this meth^ In what were regarded as almost hopeless fractures It 
seems as If some credence must be given to the theory that early mobfl 
ixation de^ obstructing fragments from the path of the olecranon 
and cnronold processes and permits obtamiog a range of function that 
would not be possible otherwise 


nurtures of the S^t of the Humenis.-Fractures of iiy shaft 
of the humenu lend themselves remarUbly well to treatment by the 
m^od of early mas^ and mobiUaauon For a time after the Great 
War it WM considered necessary to employ traction to secure reduction 
of these fractures and it was only in t},e course of time that it became 
evldimt that cvra a slight amount of continuous traction migbt lead 
to dfstrs^on of the fragments and that this was a frequent foreran 
iwr of delayed union or ntmunion The alternative methii of reducing 
the fracture by manipulation retaining correcuon by the appUca 
Uon of a spira jacket f, cumbenmme and uncomforta^ for 

the potlrat and aU tm often uncertain in that reduction fs fre 
quimUy lost dnfbig^e of ,ppiy,„g the plaster The old 

fashion^ but ttoe-honortd me^ „( eimnstlng of long 

P'"''-' of pari. extending 
from elbow to shoulder wl* a bandage to the forearm to control 

'>»' 'rtst suKilemented 
during the flt« week or two by a dicular body bandage Mdlng the 
arm to the ebrat, se^ to me equally effective to mal^nlMT dum 
ment and has the additional great advantage of being easilv removaSe 
and thia fadlitsting treatment by massag 

«sims dear to me from setud ^rience that Lucas.ChamXnniire s 
methods when properly applied are capable oi overSSl a^uscle 
spasm and thus improving the nllgmncnt of fractures 
tE’hinneras and of Jfte,^ Improving the drc^latEL‘’'f‘‘4’^ « 
that union is hastened and earUer functional recovery obt«w 
tfhen the fracture b of the transverse type there n^^ „roe 
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advantage In attempting mampolatlve reduction with the aid of an 
anesthetic in the hope of being able to enmesh or to InterlocL the frag 
ments When successful the after treatment Is simplified when im 
successful, nothing has been lost- WTien the fracture Is either of the 
oblique or comminnted type, manipulative reduction Is foredoomed to 
failure and ought not to be attempted In these cases hght superficial 
massage should be administered to relax the muscles and then rvith- 
out any anesthesia the angular deformity should be gently corrected 
and the coaptation splints and the dressings applied As a rule, no great 
difficulty is experienced In controDing the alignment in this manner 
and as the spasm of the muscles Is overcome by daily massage treat 
ments, the r^nctlon becomes more and more pcrfei^ the w^ht of 
the unsupported elbow provnding a certain traction force If any diffi 
culty Is experienced In obtaining reduction particularly In the oblique 
or transverse fractures it Is usuaDy because tissue has been Interposed 
between the fragments and this is an Indication for operative reduc 
than usually with Internal fixation of the fragments by one or another 
method. Following operation ngid splinting should Le employed for 
the first two weeks, but after this massage and mobfluaUon may be 
begun 

UTien possible treatments should be given dally during the first twn 
weeks, and thereafter on alternate days They are best ^ven with the 
padest seated the back supported and the forearm resting on a cushion 
laid across the patient s knees Massage of the superhdal type should 
extend from the wnst to the shoulder and after relaxation is ob- 
tained, gentle passive movements of the elbow and shoulder should be 
performed also not neglecting the fingers and wnst. The motions of 
the shoulder should be made with the elbow and forearm supported by 
the physician a hands and carefully and hi a limited way In order not 
to cause movement of the fragments The last movements to be started 
are those of rotation of the shoulder and these should generally be 
postponed until the end of ten days AH of the early treatment de- 
ruands the greatest skill and judgment and ought not to be adminis- 
tered by any one but the physloan in charge Healing progresses 
rapidly and the changes can be followed from day to day both in the 
appearance of the arm the finning of the fragments the development 
01 calha and the Inaease of the range of Jomt movement. At the end 
^ two weeks the fragments are glued together and the orcular body 
bandage can be dis^tinued Callus formation Is usually well ad 
glanced by the end of four weeks and demonstrable by roentgen rays, 
sound union Is present at the end of five to six weeks and 
W this time the matter of administering further treatment may be 
delegated to a technician It should Include radiant beat superficial 
Passage and eSeurage end active and assisted eierases for all the 
of the upper extremity Occasionally the development of bony 
“don may require a little longer time than the period stated but this 
me and the gratifying thing about this method of treatment is the 
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rapidity of healing In contrast to the slow healing with other methods. 
The surgeon should be on the alert, however, to detect any evidence 
of tissue interposition between the fragments and to subj^ patients 
with this complication to operative reduction during the first 14 to jo 
days 

Radial nerve Injury, which is a relatively common complication of 
fracture of the shaft of the humerus, necessitates no particular change 
m the program of treatment. It Is important to dlfTerentiate between a 
pnmary nerve injury, which la usually due to contusion or stretching 
of the nerve and therefore recovers promptly, and a secondary lesion, 
which Is apt to be due to the nerve bemg caugnt between the fragments 
or to constriction by callus and hence requires surgical exploration 
In all cases of radial nerve Injury stretching of the paralyxcd eiten^ 
muscles should be prevented by supporting the fingers and wrist in the 
position of hypereirtenaion on a long cock up splint. This should be re- 
moved during the treatments for moblUxatlon of the vanous jolnts, 

Fracturea of the Upper End of the Humerus, — Fractures of the 
upper end of the humerus Include a variety of bony injuries such as 
fracture of the anatomic neck fracture of the surgical neck, separ^ 
tion of the upper humeral cpipbysb and fra ct ure s of the greater aM 
lesser tuberciltiea. In addition any of injuries may be compli- 
cated by dislocation of the shoulder A classification based upon 
anatomic situation is confusing however and of httJe practical value, 
as the majority of the fractures are extensively comminuted and lo- 
volve more than one region. Fractures of the anatomic and surgical 
necks and of the greater tuberosity are frequently present in combina 
tion m the sa m e individual. From the practical standpoint It Is more 
helpful to classify these Injones on the basis of the presence or absence 
of bony deformity as this has a direct bearing on the treatment Alw 
there seems to be some degree of relationship between the amount of 
deformity and the type of fracture displacement of the grosser sort 
being generally assodated with the transverse fractures of the surgical 
n e c k , while slight or no displacement is more characteristic of the 
extenslvdy comminuted fractures The fracture-dislocations must also 
be considered in a separate group 

Fractums Assooatii) with Little or No Displaczment —The 
large majority of the fractures with Uttle or no displacement are made 
up of the comminuted fractures so commonly encountered in elderly 
Individuals and especially women This type of Injury far outnumbers 
any other Injury of the uppw end of the humerus, and this together 
with its unfavorable age ioddeoce accounts for Its importance. The 
onxmnt of commlnuUra |mries but there Is generally a giving way oi 
a considerable part of the canceDous structure with Involvement of 
both the surgical a^ ^tomlc pecks and fracture of the greater 
tuberosity as welL Disalignment is variable and generally slight or 
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absent, but there are eiceptlons m which the shaft is displaced 
medially or laterally with overriding 
The treatment of these fractures has undergone an evolution smee 
the Great War At first with the lessons of the conflict in mind It was 
considered necessary to splint the shoulder in a position of abduction, 
and this was accomplished either by the use of a Thomas splint or a 
so-called airplane splint Continuous traction was usually employed 
m conjunction with the splmt, and this was obtained by the appUca 
tion of adhesive plaster to the skin. 

These methods either confined the patient to bed or necessitated 
the use of an encumbenng appliance for several weeks and often re- 
sulted in obstinate atiffneas of the aboulder as a result of the long 
fixation After trial of this method for several years it began to be 
realized that the results were no better If as good as those obtained 
formerly by other methods and that it was unnecessary to subject the 
patient to this ordeaL For the last five years we have discarded these 
methods and adopted Instead the plan of treatment by early massage 
and mobllizaticm The arm Is fixed to the chest by a Bhng and circular 
bandage and no other apparatus Is used Hospitaluatlon of the patient 
is advisable for a period of at least two weeks Roberts studied the 
results and these showed that complete recovery of function was ob- 
tained in almost aH cases and in a much shorter time than when the 
shoulder had been fixed in abduction. In addition, this method of 
treatment has proved far more comfortable than the old and has 
avoided the necessity of recumbent treatment in the dorsal decubitus 
which Is often unsafe in these elderly patients because of the danger 
of hypostatic congestion of the lungs 

MaWge of the light stroking type is administered when the patient 
fa first seen. The treatment is given with both the patient and the 


physician seated the patient s forearm and elbow being supported on 
a pillow placed across his knee The entire shoulder and upper arm 
are treat^ When relaxation is obtained gentle passive motions of the 
shoulder are made in abduction and adduction flexion (for wa rd eleva 
don) and extension No rotary motloiis of the shoulder are attempted 
until the fragments have become ^ued together usually at the end of 
two weeks The treatments are best given every day for the first two 
weeks At the end of one week a considerable range of motion is possi 
ble without pam and pendulum movements of the shoulder may be 
started. These are performed with the padent standmg and bending 
forward at the hips the arm banging free from the shoulder like a 
pendulum. In this posture the shoulder may be quite easily made to 
asj^e a position of 70 degrees forward elevation whereas m any 
other posture it would be Impossible to elevate the shoulder to this 
dcgr« without pain. Gravity acting in the long axis of the arm, exerts 
auction effect upon the region of the fracture and thus protects it 
Active swin^g movements of both shoulders are now made by the 
patient In the anteropostenor plane (flexion and extension) then in 
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the lateral plane (abduction and adduction), and finally In a orcalar 
plane (drcumduction) These cxerascs are repeated twice a day by 
the patient, and the number and extent of the movements are gredtuUy 
Increased hlassage and passive movements are continued d^y or oo 
alternate days 

At the end of two weeks the drcular bandage holding the arm to the 
chest may be discontinued aivd the arm supported only by a sling. 
The Mtfrat is encouraged to use the hand for such light tasks as arc 
possible with the arm at the sWe. The treatments ^ massage and 
passive motion may be decreased to three times a w«k, but the pcodu- 
lum eiercdsea performed by the patient are continued twice daffy Pas 
sive movements of the shoulder in rotation may also be started At the 
end of three weeks the lensitivaiess has generally disappeared and 
only the stifincss remains The fragments are firmly cemented by soft 
callus Radiant heat treatment of the shoulder may now be 
preliroinary to the massage and passive mobiUiatlon, and also free 
m ovem ents of the shoulder in abduction and adduction with the patient 
recumbent may be added 

M the efwi of four weeks a greater range of active use is possible, 
1 ^ the am may be left out of the sling part time Anything that nmv 
^ done wiihwt pah is permissible At this time the recumbent exes 
dses of the shoulder are Inaeased by the addition of forward eleva 
rotaaon with the shoulder abducted At the end of five 
eierclsea vrtth the patient standing erect may 
be begun, weafaiess of the deltoid, infraspinatus and supraspinatitf 
mi^« and stiffness h abduction and rotation persist for some time, 
and movements may be aided by wall-climbhg with the fingers 
and by a y am amount of assistance from the technician. Care h 
edw^ employed to avoid pain. At the end of six to eight weeks from 

by ti« UM o( slmpU typo 
of api^ti^A Mick or WKid four („t i^gth may bt osed the 
.rith hU Sra hl5 tide, ond 
baeV^ {orth in the latera] plant the notioal 
^ shordder into abdnetion. The 

patlCTt DtM swing* aiTO fortrard and backward In the micro- 

^o side in the lateral pi^ tSfSrfn^ 

ba enraged foe the younger 
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ing an automobile for tbe older ones. These help to recover the last 
few degrees of motion but the normal uses of the arm with the shoul 
der abducted or elevated arc extremely few hence emphasis must be 
continually laid upon the necessity of keeping up active exerdses 
until complete functional recovery Is obtained Normal use of the 
shralder is generally obtamed in from eight to twelve weeks 

Feactuseb Accompanied by DisPLACEirENT — Many of the frac 
tures of the upper end of the humerus are accompamed by gross dis- 
placement of ^e fragments. These are usually the transverse fractures 
of the surgical neck or fractures Involving the epiphysial hne. The head 
or protunal fragment is generally rotated into tbe piosition of abduc 
bon while the distal or shaft fragment Is separated from the bead and 
displaced sometimes laterally but usually medially mto the nTm« with 
gross overriding The brachial nerves or vessels may be Injured Some 
of the comminuted fractures are likewise accompamed by displace- 
ment but unless the shaft is actually separated from the head we 
believe that better results will be obtained from treatment by massage 
and mobnixation as outlined above without any attempt at reduction 
rather than by treating them with tbe aim of correcting all deformity 

Reduction of tbe deformity should be attempted as soon as possible 
after injury by closed methods and when seen early satisfactory 
replacement can usually be obtained, Ue beheve from our own ex 
p^Qce that reduction is rarely accomplished by continuous traction 
after the maitipulative method has failed and that in that case it u 
preferable to proceed forthwith to open operative reduction 

Reduction Is usually best maintained by constant traction with tbe 
shoulder abducted. Adhesive stripis are fixed to the upper arm a 
Tho m as splint Is applied and the strips connected to a traction weight 
of five to eight pounds Tbe splint should be suspended from an over 
head frame, to facilitate ch^ge of position in bed by tbe patient 
Whenever possible the elbow should be fixed in right angle flexion, 
as function is recovered much more quicblj than when it has been 
fixed In extension. An alternative meth^ of splinting is that described 
by Blake consisting of traction and suspension, with the shoulder 
abducted to the desired degree Fixation by one or the other types of 
apparatus must usually continued for a period of about three 
weeks at the end of wluch time the arm can be brought down to tbe 
side without danger of recurrent displacement ^\Tien for any reason 
the patient must be made ambulatory at an earlier period it Is neces- 
sary to apply an airplane sphnt to maintain abduction. 

Since many of the displaced fractures occur In patients of youthful 
or early adult age there is less danger of stiffness as a result of im 
roobllliation of the shoulder than In the elderly patients with the com- 
minuted fractures and a good anatomic result should be sought as the 
best foundation for good function As long as the shoulder and arm 
are fixed by apparatus physical tberapj cannot be cmplo>ed. The 
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tractJon and suspension method of treatment aDows a certain amesmt 
of shoulder and dbow motion, however, which to a consideraWe degree 
effects this loss ^Vhen the apparatus is removed the patient b per 
mitted to be up, carrying the arm in a sUng, and at this time massage 
and mobiliiation treatments may be started The general program cor 
responds to that described previously for fractures without dkidace- 
ment, except for the difference that it is started two to three weeks 
later, and the progression depends upon the rapidity of the functional 
response instead of the speed of callus formation. 


F^ermos Dislocations — ^T hc occurrence of dislocation of the 
shoulder in combination vrith fracture of the uwjer end of the hti- 
mem adds a senous compUcation to the latter Injury and unfavorably 
modifies Its prognosis Fracture-dislocations In whlti the fracture in- 
vmv^ greater tuberosity are much more favorable than those in 
wm^ ^ fracture Involves the surgical neck however, and It u hn- 
fof purpe^ of treatment to dilTcrcntlnte between them. 
Dixlocaihnj with Fracture of the Greater Tuberosity —Fracture of 
Ik! hiben^ty is a frequent aciximpanimcnt of dWocatioo of 

the aboulder bony prominence being retained In position by its 
behind as the bead displaces from the 
glejoid This injury should be treated by Immediate dosed redoctloo 
Md replacement can i^ly be accomplished by dthar Kochtf's or 
Rttluctiim of ti* dialocaUon nlso brings about 
apporiUon of the fragment! 

^ Iw disregarded and the ahoulder treated by mss- 
fJ“don b secured by sling and circular band- 
rnrrMr^ds In nil ^ ^ program of physical treatment 

S*‘ ouUiued for fracturS of the upper 
Srt of tta displacement. With cobperaUon on the 

dbfcSr^MrriSs^rfn“t» 

by thejfcti* 

aifUa Coorplolo replacement fa 

but more often the shaft separates from chi number of 

the gteuoid cavity 'eavtogX^ *' 

tivc reduction fa indicated but this niLwerb.'y'^.t*'* 

bead which has been cut off from^if^ "/ 

served and replaced m ihe glenoid or should^*.^^ 

fa likely to prose unsalfafnctory ns tar n, Either policy 

ceroed and'considerable rest^S? J’.S! 

tlon fa to be expected On the b»fa of^roill 

“* own exptrfenca, we are 
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mclmed to fa\-or repbcement of the bead whene\'er possible as the 
better polic> 

Irrespectn-e of whether the head is replaced or reriKrved the after 
treatment necessitates fixation of the shoulder in a position of abduc 
bon for a considerable period and this is usuall> accomplished b) 
Blates method of traction and suspension follow^ Inter b\ the use 
of an airplane sphnt In the cases where reduction of the head has 
been accomplished bj the closed method, the period of splinting is 
nsoally about three weeks WTien the head has become vparated from 
the shaft and has had to be replaced hy open operation the period of 
fixation is necesseiril\ longer in order to permit rc\Txsculanzation from 
the distal fragment to take pbce and union to become firm — genenill\ 
from to ei^t weeks, \\'hcn the head has been excised the shoulder 
should be maintained in abduction b\ the method of traction and sus 
pension for a period of about three weeks at the end of which time 
massage and mobUiiatlon may be begum 
Pbj'sical therapj can be begun onl> after the remo^•al of all nppa 
ratus and follows In a general wa\ the program pre\iousl> outUned 
for fractures of the upper end of the humerus without dispbcement 
Smce the treatment is begun btcr the response will be retarded and 
the program must be guided chlefi\ b> the progress of the patient and 
accelerated only as rapidly as the gam in moi'emenl justifies Pam is 
the warning signal and indicates when the treatment is being pushed 
too rapldl) A\oIdance of pain should be the guiding pnnuple 


Fractures of the Shoulder Girdle. — FRAcnrazs op the Claucle 
— Fracture of the cla^ide Is a common but gcneralK benign injure It 
a eocoimtered with the greatest frequeno among childrcD, the age 
penod In which following Infury funcbon a recm ered rapidlj Except 
in the rare instances of fracture of the extreme outer bp of the cbdde 
the mjury does not Implicate onv Joint In addition the function of 
the davlde is a simple one merely that of pnn-ldmg a strut to bold the 
shoulder outward and backward a function that Is restored by the con- 
solidation of the fracture e^en with deformity For these reasons frac 


ture of the cb\ade Is rarely followed any permanent disability 
The most common site of fracture is the middle third Corapbte 
fractures in this region are generally accompanied by considerable 
deformity the outer fragment being dlspbced forward inward and 
downward with o\-erriding Reduction is readily accomplished by draw 
ing the shoulder upward outward and backward and retaining It m 
that position. The old Sayre and \elpeau dressings prrnrd unsatis- 
lactory in retaining reducbon and had the addibonal disad\antage of 
iramobiUiing the shoulder Thes ha^■e now been superseded b\ a 
v^ety of apparatus each of which seems to maintain the fragments 
m satisfactory posibcm while leaWng the shoulder Joint free From our 
0^ experience we recommend the figureof 8 plaster bandage to both 
shoulders or some form of the clavicular T splint I\Tien properly 
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traction and suspension method of treatment allcnTB a certain amcrant 
of shoulder and elbow motion, however, which to a considerable degree 
offsets this loss. When the apparatus is removed the patient is pci 
mitted to be up, carrying the arm m a sUng, and at this time Tnassge 
and mobilization treatments may be started The general program cot 
responds to that described previously for fractures without (fisplace- 
ment, except for the difference that It is started two to three weeks 
later, and ^e progression depends upon the rapidity of the functional 
response instep of the speed of callus formation 


Fractctre Dislocations — ^The occurrence of dislocation of the 
shoulder In combination with fracture of the upper end of the ha- 
merus adds a serious complication to the latter Injury and unfavorably 
m^es its prognosis Fracture-dislocations in which the fracture fn- 
the greater tuberosity are much more favorable than those In 
which the fracture involves the surreal neck however, and it b no* 
for purposes of treatment to differentiate between them. 
Dulocattoiu with Fracture oj the Greater Tw6eroji^y — Fraclare of 
we Fcattt tuberosity Is a frequent accompaniment of dislocaticm of 
the ahoulcier the bony prominence being retained In position by fb 
muscukr attachments and left bdiind as the head displaces from the 
gtold This injury should be treated by immediate closed reduction, 
and repUcemeut am usually be accomplished by cither Kochert or 
the traction met^ Reduction of the dislocation also brings about 
r^lUOT of the^cinre with such secure apposition of the fragrawts 
^t after Irm^bfllzaticm for the period of one week the danger of 

shouldw treated by mav 
TObfUzatW Fbmtlon u secured by sUug and circular baud- 
nde. The program of pineal treatment 
outlmed for fmctSM of the upper 
of ^ ^ dUpfacemeot With cofiperation on the 

^ of tfw patient complete recovery of function ranmually be a 
pected in from eight to twelve weeltj 
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axiUOa Complete replacement is obtained 
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the glenoid cavity leavdng^ head brtlntl 
tire reduction Is Indicated but thlj 
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served and replaced in the glenoid or should hr *uiik.^?lcv 

1 , hkely to prove unsatisfactory as farTtu^Z,. 
ccTned and con-Idcrable rcsiricUon of motion ^ 

Uon U to l. expected. On Uw basis oro^lroj^^-^^am 
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Inclined to favor replacement of the head whenever possible as the 
better policy 

IiTe^)ective of whether the bead Is replaced or removed, the after 
treatment nece^tates fixation of the shoulder in a position of abduc 
tlon for a considerable period and this is usually accomplished by 
Blake s method of traction and suspension, followed later by the use 
of an airplane splInU In the cases where reduction of the bead has 
been accomplished by the dosed method the period of splinting Is 
usually about three weeks When the head has b«ome separated from 
the shaft and has had to be replaced by open operation the period of 
fixation IS necessarily longer in order to permit revascularization from 
the distal fragment to take place and union to become firm — generally 
from six to eight weeks, AVhen the bend has been excised the shoulder 
should be maintained In abduction by the method of traction and sus 
pension for a period of about three weeks at the end of which time 
massage and mobaizatlon may be begun 
Physical therapy can be begun only after the removal of all appa 
ratus and foTlows in a general way the program previously outlined 
for fractures of the upper end of the humerus without displacement. 
Since the treatment is begun later the response will be retarded and 
the program must be guided chiefly by the progress of the patient and 
accelerated only as rapidly as the gain in movemcnl justifies Pain is 
the warning signal and Indicates when the treatment is being pushed 
too rapidly A^dance of pain should be the guiding prmciple. 

Fractures of the Shoulder Girdle — FaAcruaES or thb Clavicle 
— Fracture of the clavicle Is a common but generally benign mjury It 
13 encountered with the greatest frequency among children the age 
period m which following Injury function is recovered rapidly Except 
in the rare instances of fracture of the extreme outer tip of the clavicle 
the Injury does not Implicate any Jomt In addition the functloii of 
the clavide is a simple one merely that of providing a strut to hold the 
shoulder outward and backward a fonction that is restored by the con 
sohdaUon of the fracture even with deformity For these reasons frac 
tiire of the clavide is rarely followed by any permanent disability 

The most common site of fracture Is the middle third Complete 
fractures in this region arc generally accompanied by considerable 
deformity the outer fragment being displaced forward inward and 
downward with overriding. Reduction Is readily accomplished by draw 
Ing the shoulder upward outward and backward and retaining It in 
that position The old Sayre and Velpeau dressings proved unsatis- 
factory in retaining reduction and had the additional disadvantage of 
Imroobniiing the shoulder They have now been superseded by a 
variety of apjparatus, each of which seems to maintain the fragments 
In satisfactory position whUe leaving the shoulder joint free From our 
eipcnence we recommend the figure-of 8 plaster bandage to both 
•boulders or some form of the clavicular T splint When properly 
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applied, either of these dressings maintains reduction and yet penniP 
mdximuin freedom of the shoulder* In the case of women desr^ ol 
avoiding all possibility of a visible prominence at the site of the 
ture recumtHmt treatment may be advised for a penod of two thra 
weeks with the shoulder fixed In wide abduction by Blake’s memm m 
traction and suspension Nonunion is an occasional compila^ 
fracture of the davide hut is almost always the result of Interpoattoo 
of tissue and failure to obtain reduction. - 

With either the figure-of 8 plaster bandage or the clavioilar I 
splint, a sling is worn for the first three or four days to 
ann, but thereafter is removed and active use of the arm and ihonlto 
permitted. Since the shoulder is not immobillicd, function is 
tained and there is no need for physical therapy Active 
strengthen the muscles controlling the ahooldcr, upper arm and shoni- 
dcr girdle may be prescribed with benefit m the convalescent stage 
after the splinting has been discontinued. 


Fkactukes or the S cap in^— Fractures involving the 
scapula are usually of the comminuted type and arc associated 
considerable damage to the muscla covering the scapula, namely, 
supraspinatus infraspinatus, subscapularis teres mafor and minor, and 
the rhomboid musdes The effects of the injury are also likely to » 
tend to the sabscapular bursa with resulting adhesions and intw 
fcrcnce with rotation of the scapula upon the chest wall Displace®^ 
of the fragments Is limited by tbdr muscular attachmenui, and the 
amount of bony deformity b rarely sufficient to cause UmfUtlon oI 
function. Even with extreme deformity, it fa generally fmpossihle to 
correct it because of the extreme comminution The treatment g® 
erally consist* of fixation of the arm to the side by sling and drcufai 
body bandage 


Physical therapy may be started at the end of one week In the for® 
of light luperBdal ttutiMge imd pajslv* mobiliiatlon Mussage sbooM 
be odmlnlstered with the patient seated to the region of the scflpti»> 
the lower neej. shoulder and upper ami This should be followed by 
passlte mobUkatlon of the shoulder girdle and shoulder Tieatinenl 
niay be giuen dafly during the second week, and thereafter on iltemate 
days At the end of three weeks assisted movements may be started 
and actiie eserdses may be prescribed at the end of four weeks. 
Applicntlons of rsdlant heat may be ^ren with benefit preceding the 
treatment from the end of the third week. 

Recoveo of fu^cm is often .low following fracture of the 
due to the eitewK-e fibroUc change* in the scapular musdes and may 
require three to four ^nth* Exerdse. should be continued throulh- 
oul this pe^ and the of apparatus Is often beneficial such as 
,rand eiertdses work with the wd|^i and puUey golf practice, etc. 
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rHACTUMS or th« lowu extremity 

The fuDctioM of the lower extremity are of a highly spedalUed type 
and have to do chiefly with wdght bearing and locomotion Weight 
bearing neceasltates the ability to support for long periods of time the 
constant thrust of the body weight and also of whatever additional bur 
dens are carried bv the arms back or shoulders When the body Is in 
locomorioti this weight Is shifted from one leg to the other and in 
reahtv sustained by one leg at a tJine The functional demands upon 
the lieletal apparatus of the legs ate therefore quite different from 
those made upon the arms the former involving heavy and sustained 
duty and above all the ability to withstand end-thnisL The legs are 
able to support this load because their structure is admirably adapted 
to that end The axes of the bones of tbe legs stand In nearly perpen 
dicular relationship in the 3oiat surfaces Tli broad articular surfaces 
of the knee and anhle lie in the boruontal plane and are parallel to 
each other The thrust Is evenly distributed and Is transmitted from 
one segment to the other with minimal strain upon the ligaments In 
addition the arched arrangement of tbe foot provides a tripod type of 
spring support which serves to cushion the wo^^t Impact with each 
step 

Tbe structural relationships are so completely banncmlous that any 
alterabon produced by a skeletal fracture is likely to be attended by 
serious consequences Angular deformity of the femur or tibia changes 
the weight diArfbution at the proximal and distal articulaticms 10 that 
one or more of the bgaments become strained resulting sooner or 
later In painful function. There is uneven bearing of the joint sur 
faces wi^ excessive wear at certain parts leading to degeneration of 
the cartilage proliferative changes at the Joint margins and finally 
resulting in the characteristic picture of a localized hypertrophic or 
traumatic arthritis Simple latci^ displacement, provided that the axes 
of the fragments retain their perpendicular relationship to the joint 
surfaces Is much less disabling even when accompanied bv a little 
shortening because it docs not alter the direction of the weight thrust. 
Shortening is unesthetic and can be avoided but as long as this does 
not exceed one inch it can be readily corrected by tbe addition of a 
small lift to the shoe which results in UUle functional Impairment 
even for heavy work. 

The locomotor function requires only a moderate amount of move- 
ment of tbe ankle, knee and hip In ordinary walking the knee Is 
rarely flexed more than 45 degrees and the arc of ankle motion 
rarely exceeds 10 to 15 degrees A greater range of motion is neces- 
sary for running and for ascending or descending stairs Stooping 
kneeling and sitting call forth a stfll larger amount of motion in cer 
tain jobts but except for the purpose of athletic competitions tbe fufl 
^ge of possible Jobt movement is seldom utilUed Tbe ordinary in 
dividual can therefore tolerate a certab degree of llmiUticra of the 
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movemeBt, of the hip, Vb« or ankle rrith Uttle funcU,^ 1®, 
oven complete antyloso of one of these Joints, that^ 

fixed m the position of optimum function, constitutes but a 

The practical conclusion to be drawn from these 
m dealing with fractures of the lower extremity 
etal alignment is more Important than restoration of cermpw 
mobihty This does not mean to Imply that one sh^ld ^ 
restoration of movement but that early /fU- 

tions should never be prescribed If It involves the .c ^ 

turbing the ahgnment. Fractures of the shafts of 
leg require a considerably longer period for consoUttation t^ 
of the arm, and until the union is fairly firm there Is 
of displaccroenL For this reason It is rarely safe b) t^t 
Juries by massage and mobfUiatlon untfl consolidation 
advanced. In respect to restoring function chief 
placed upon such roobfluation as may be obtained In co^unro , ^ 
the traction-suspension method of treatment or upon the stun 
produced by the use of wei^t-bearing appliances In 
massage and mobfUration are of chief b«efit in fractu^ I® 
the ankle and knee, but even here they must be employw ot^ 
certain safeguards and limitations. It therefore follows t^ 
of physical therapy in the treatment of fraaures of the lower^ 
treaty is very different from that In the upper extremity Its um 
frequently be delayed until the end-stage when it is of sn^ 
and In the Interval substitutes must be employed While this ts ^ 
in a general way we must not overlook the occasional 
which early phyiuail therapy can be employed with advantage 
tion of the fracture and Immobilization of the joints can be Just 
much overdone In fractures Involving the leg as in those of the am^ 
applying physical therapy to the lower extremity attention 
paid to all the Joint* the foot and ankle must not be Defected 
treating the knee nor should the knee be overlooked when ti^^ 
the hip Also greater emphasis I* to be placed upon active 
performed regularly by the patient than upon massage or pass 
moblUiatlon. 


Fracture* of the Foot— The ardies of the foot are flexible Inst^ 
of rigid structure* and depend for their support upon a balanced 
tionship between the strength of the different groups of 
Normally the Inverting or suplnating muscles are stronger than th* 
e\*eTting or piwting muscles and te»u of muscle strength show » 
ratio of 4 3 If' fasm of the former Weakening of the supinator nius^^ 
rrtults in loss of supptrt of the arch and pronation of the foot Frac 
lure* of the bone* of the fool disturb It* function not only by alt*^ 
Uon of Its skelelal structure but also by the Inevitable weakening of 
the musde* that results from immobniBitkra or of use Whe® 
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wdght bearing la resumed the foot may pronate and in the absence 
of proper support bgaroentoua strain may result 
It is therefore an Important matter to guard against dlsabfUUes 
of the foot after any bony Injury of the lower extremity Shoes of 
ample size and proper shape should be fitted In the be ginn i n g sup- 
port of the arch« may be necessary and may be provided by building 
up the inner side of the heel one-quarter Inch or by fitting a padded 
leather insole or some other type of arch support. If there is flattening 
of the anterior arch, a leather metatarsal bar three-quarters of an inch 
wide and one-quarter Inch thick tnay be nailed across the sole to re- 
lieve pressure upon the heads of the metatarsals or an anterior foot 
cuff of leather may be employed In addition special foot exercises 
should be prescribed to strengthen the supporting muscles the In 
verton and the toe flexors A satisfactory group of exercises is as 
follows 

1 Standing with the feet bare rise slowly on the toes of both feet 
and down a gam (lo times ) 

a Stand on small platform or a thick book with the toes project 
fag over the end Flex all of the toes downward strongly and return- 
(lo time* ) 

3 Sitting cross one leg over the opposite knee and perionn dicular 
rotating movements with the foot Pl^tai flex the fooi rotate the toes 
inward (mvert) dorslflex the foot rotate the toes outward (evert) and 
plantar flex. (A completely arcular movement should be made ten 
times with each foot ) 

4 Roll a small towel lengthways place it on the floor under the toes 
and curl the toes m plantar flexion over It trying to grip and squeeze 
it. An alternative form of this excrdsc is to pick up a marble from the 
floor grasping it with the flexed toes lifting the leg mverting the foot 
and dropping the marble In the hand of the opposite side (i^ch eier 
dsc should be performed ten times with each foot) 

Fractures op the Phalanges and Metatahsals —Fractures of a 
sin^e phalanx or of one metatarsal represent simple problems and sel 
dom result in disability Bony deformity Is often lackfag but when 
present should be corrected by the dosed method and the part 
splinted with felt strips or a cardboard roll fixed with adhesive plaster 
and bandage Elevation Is necessary to counteract swelling Physical 
therapy is not indicated In the treatment 

Multiple fractures of the phalanges and metatarsals resulting from 
crushing mjuries are unfortunately fairly common and present more 
difficult problems They arc often compound and frequently necessi 
Ute the amputation of one or more toe* because of drculatory impair 
ment and gangrene There is often gross displacement of the bones. 
Such injuries require treatment by continuous tracUon obtained either 
by adhesive plaster fastened to the skin of the toes or by pins or wires 
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m<ntmcnl 5 ot ihc hip Ln« or niiWc »Uh lltth- (uncU^ te> 
ma^mplctr nnV>lo^l» ol onr ol thr« JolnO ^ 

lijcri in the poslllon of opllmum function, cnnMilulM but a imou 

'^T^'rpraclical conclusion to be draini from th«c 
in deal np with fracture) ot the lower 
Sal allotment is nunc Important than reatoratlon 
nwbnn> Thli doe) not mean to Implj that ™‘ L jftlcola 

tc 5 torallon of mos-oment, but that carl> -{•ns- 

Uons ihould nc\er be prescribed If It Involw ^ of the 

lutWnc the alignment Fraciur« of the »hafl5 of the looK 
leg require a con.ldcrablj lonper period for 
of the arm and until the unkm U fnirl> f>rm there U ^W3> 
of ductocemenu For this reason It b rarclj wfe ^ 

juries by massage and mobilization until con*o]jMticm 
advanced In respect to restoring function chief -Mj 

placed upon such moblllzallon as may be obtained In uitgc 

the trocHon-suspenslon method of irealmenl or upon llw 
produced by the use of wright4»earing applbncrs. In 
massage and moblluailoo are of chief bwfii In frariuw w 
the ankle and kn« but even here the> must be rtJe 

certain safeguards and bmltatlons. It Ihercfort follow 
of physical therapy In the treatment of fractures of the 
tremlly Is very different from that In the upper cxlrerniiy It* . 
frequently be delaj-ed uoUl the end-stage when It Is of snttu w 
and In the interval lubstliutei must be emplojtd in 

in a general way we must not o%x?rlook the occasional 
which early phyricol therapy can be employed with adv'onl^ ^ 
tlon of the fracture and Immobilization of the Joints can be 
much overdone In fractures {avolNdog the leg as in those of the arm 
applying phj^cal therapy to the lo;reT extremity attention 
jiid to all the Jolnu the foot and anUe must not be neglected w 
treating the knee nor should the knee be rntrlooked when trrt^ 
the hip Also greater emphasis Is to be placed upon acth't 
performed regularly by the patient than upon massage or passive 
mobilisation. 


Fractures ot the Foot— The archtj of Ibe foot ore flcrible 
of rigid structora nod depend for their lupport upon a balanced rW 
donshlp between the strength of the different group) of ffiust^ 
Normally the Invertlxig or suplnating muscles are stronger than tne 
everting or premating tnoseJea, and tests of muscle strength show a 
ratio of 4 3 bJ favor of ^ fomier Weakening of the supinator mio«» 
i^esults In loss of support of the arch and pronation of the foot F*^ 
turo of the bones of the foot disturb its function not only by alter* 
tion of Its skeletal structure but also by the Inevitable weaiinio« 
the muscles that results from InunobiUratlon or lack of use. Wh<® 
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three to alx weeks In addition, active aerdscs should be prescribed 
to mobilize the stiffened jomts and develop muscular control and 
strength These should mclude exercises for the knee and hip as well 
as for the foot and ankle Progress is likely to be slow and depends a 
great deal upon the patient s abfbty to cooperate Recovery of func 
tion in a period of six months is to be considered as an excellent 
result 

Fractures of the Ankle. — Fractures of the ankle present a wide 
variety of cltnlfal types and occur In varying combinations of fracture 
of one or both malleoli or of the articular margins diastasis of the 
tibiofibular junction and displaceroent of the astragalus in the out 
ward inward backward or upward directions. They may be accom 
panied by no bony deformity or by \ery gross deformity It Is not 
within the scope of this article to discuss the classification of these 
injuries or to ctmsider their surgical treatment in detml, but It is Im 
portant to point out that an exact diagnosis not only in respect to the 
structures inwlved but also as to the mechanism by which the injury 
was produced is the necessary cornerstoDc on which to build a sound 
plan of treatment We wfll llndt our remarks to a consideration of how 
the treatment of ankle fractures may be aided bv physical therapy 
To facilitate this purpose we wfD divide these injurio on the basis of 
the presence or absence of bone deformity 

FRAcnmjts or th* ANiaE Without Displacement — Many of 
the fractures of the ankle are accompanied by slight or no bony dis- 
placement Such Injuries are usually complete fractures but the frac 
taring force has stopped short of that necessary to rupture the liga 
ments and the astragalus has remained in the ankle mortise The most 
common injury In this group Is the oblique fracture of the external 
malleolus resulting from external rotation of the foot 

Many of these fractures have been overlreated and In certain In 
stances have been kept continuously immobflized for periods of many 
weeks There is no necessity for prolonged fixation and this only 
leads to lengthemng of the disability penod. On the other band it 
is not advisable to permit active use or direct weight bearing except 
In the very imnor sprain fractures where small flakes of bone have 
been tom off by the ligaments. In such cases the ankle can be pro- 
tected by an adhesive strapping and use permitted 

For the most part however weight bearing would result m strain 
at the seat of fracture and would be productive of Irritation and pain 
In some cases It might lead to actual displacement The fracture should 
be protected b> the application of a plaster casing bolding the foot In 
a neutral position and this should be split immediately to permit 
mobiUnng treatment A steel stirrup (BShler) can frequently be in- 
corporated in the posterior half of the plaster and walking may be 
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particular Importance to imt,.”' fiooture has occurred It Is of 
in order to stimulate the ctotlSL^^ Wright-bearing pads or stirrups 
bone atrophy tlTien the frnMl^V' ’“me manner and to counteract 
aloscaphold articulations triih n.—”’ 'i'? subastragalar or aslrae- 
these Joints an operation to ' damage to the luoctlon of 

may be Indicated in order to “f ‘he Joints 

of fracture or dislocatfon of iheV.! , “ “^rne of pafn In the caK 
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After the removal of tfi 

large easy shoe at first with me -ror®”' hearing is permitted la a 
turcs of the 05 calcls it may be -jS crutches In the ca« ol troc 
brace fixed to tic shoe, for the “Ppfy outside Jointed 

the foot for a short period. I( limiting lateral moblUly of 

the foot. It should be prevented bJih “ toward pronatlon of 
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obsUnate swelling ot the loot ni tw s hnshming there Is apt to be 
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patient ten to fifteen times twice dafly and during the intci^-als the 
plaster window should be replaced and filed with straps 
The second alternative is to adopt the method of Bdhier and appl> 
an nnpadded plaster casing fitted with a steel stirrup for wei^t bear 
mg This may be done either Immediately after the reduction or onl> 
after the use of a padded casing for the ^t week or two for the sake 
of safety Walking in this plaster Improves the circulation and con 
tributes a good d^ to the early restoration of function. In some in- 
stances both of these procedures may be combined 

Generally the cohsohdation of the fracture is suffidently advanced 
by the end of four weeks to permit the dally removal of the splints 
and treatment of the entire part by massage and mobfliiation The 
treatment should be given on an avTrBge of three times a week and 
should include both passive and assisted movements Active exerdses 
ma y be prescribed at the end of six weeks preceded by contrast baths 
and the splmts may be disconUnued. Unprotected wa^t bearing 
should not be permitted before the end of eight weeks thereafter 
activ'e use and exerases are aD that are needed to restore function 


Fractures of the Bones of the Leg — Fracture or the Fibula 
Alone. — Fracture of the shaft of the fibula represents a mmor type 
of injury and we have never seen it give nsc to any permanent dis- 
ability It only requires protective splinting for a week at most — the 
period during whlii unrestneted activity of the leg would be produc 
tive of pam The displacement is unimportant and does not necessitate 
any attempt at reduction It was In the treatment of this fracture that 
Lucas-Cbinplonniire made his trials of massage and mobDixation with 
such brilliant results and it is Ukdy that the best results even now 
will be obtained by following his m^ods JIassage and mobiluatlon 
may be administered from the be^nnlng and after one week all splint 
ing should be discontinued. Weight bearing may be permitted at the 
end of two to three weeks 


Feactubi of the Tibia Alone. — Fracture of the shaft of the tibia 
without accompanying fracture of the fibula Is a much less severe in- 
jury than fracture of both bones of the leg The intact fibula limits 
the amount of displacement, and after reduction is accomplished be 
coroes a sustaining factor in helping to maintain reduction. But the 
very reason that m a kes It helpful In these two instances renders It 
an obstacle that must be overcome in securing reduction of a displaced 
fracture since it prevents the effective use of traction in restoring 
alignment ^\Tien reduction is Indicated it can usually be accompUabed 
by the dosed manipulative method but occasionally direct skeletal 
traction to the tibia or open reduction may be required The alliro 
mcnl Is i^y maintained by the application of a plaster caries 
tending from the toes to the upper thigh. casing ex 
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FRACTURES OF TUC AnkLE WITH Dl'JPtACTMrjnr — '^n fj 

turcs of the ankle with dl'pbcemcnl the prctlomlnant . 

careful reduction of the fracture with complete correction 
formlty It rtmy be pcMliKeK rialcd that wllboul complete reo 
the function of the ankle will ne\Tf be satbfactory Reilucti^ *<««>• 
iought os early as po«sIble after Injurj , and can u^uall) 
rjlshed by traction and manipulation ^Ih the ifllS 

Rrfuclion is best maintained b> the apptlcalion of pU-'ter-ebT^ 
ipllols or casings The fo<jt should be fixed generally 
position (in the caiM of fractures by adduction or tlblal flexion 
position of eversion) and with the ankle In extreme dorslne^on-^ 
latter Is of extreme functional importance for dorslflcxlon b rt^^ 
ered with great difliculty particularlj in the posterior marp^ 
fractures and unless the onkic U brought up into the position ol 
angle flexion or prelerobly above there will always be a slight 
maoent equinua and this restriction of motlen Is 
accompanied by some pain and disability on use 

The reduction of a previously displaced fracture of the ankle rrw 
readily be lost If the poslUon of the fool Is changed Iberelore « » 
highly dangerous to lift the ankle from the splints to permit 
treatment by physical therapy Under these circumstances 
resort to dtber one or another of two subslJtule procedures 11^^ 
attempt is to be made to counteract the effects ol con Jnuous lmn>wb\ 
ffltlom The first is to cut out the anterior half of the plaster m-er t» 
dorsum of the foot and ankle but leaving the posterior shell Intact 0 
hold the foot In the corrected pcnmon This provides the opporfu®^ 
lor nctive movement of the loot In the directions ol dorslflenon ^ 
Inversion movements that do not endanger the reduction. The posslw' 
range of motion Is small but even a little movement Is sufiiclent ^ 
activate the circulation overcome snelUng restore Joint fleslblUty nO“ 
teep up muscle tone. The movements should be pcrlormed by U* 
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deformity and permit actl\*e weight bearing. Phyrical therapy coo 
slsting of radiant heat deep stroUng massage and mobilization of 
both the passive and assisted types will prove beneficial at this time 
They should rarel> be continued for more than six weeks after this 
time progress is to be obtained diiefly by use and acti\ e exercises 
Injunea in the Region of the Knee. — The quadriceps extensor 
muscle plays an important part In maintaining function of the knee 
joint throu^ the attachment of its crureus portion to the supenor 
prolongation of the joint capsule The muscle has the duty of mam 
taining tension on t^ capsule and of pre\Tntlng the development of 
rclaxahon folds which rmght interfere mechanically with joint move- 
ment. From the physiologic point of view a healthy quadriceps muscle 
is a necessity for normal tnee Joint function. Following any injury 
to the knee joint especially when immobDuation is employ^ there 
occurs a rapid and marked wasting of the quadriceps musde. Even 
though healing of the Injured structure is obtained impainnent of 
knee joint function will persist until the normal power of the quadn 
ceps IS regained Treatment to develop the qnadneeps is of the 
greatest importance after any injury of the knee joint and should 
be continued as long as atrophy of the thigh can be demonstrated by 
measurement. It should begin at the earheat possible moment with 
quadriceps setting exercises performed too to aoo times a day As 
soon as movement can be permitted these should be supplemented by 
as^ed and active motions of flexion and exten^n In the con 
valcscent stage exerdses against reidstance sliould be prescribed In 
dudmg extension of the knee against gravity push up exercises with 
the kiii» from the squatting position, citenaion against the resistance 
of the weight and p^ey and finally active work with the rowing 
machine 

Another feature to be guarded against in the treatment of injuries 
in or about the knee joint is stretching of the capsule from the dis 
tendon of effusions whether serous or sanguineous Such stretching 
causes capsular relaxation and may be a factor In delaying recovery 
after healing of the Injury has obtained. It is more likely to 
occur m cases of chronic effusion For this reason it is Important to 
relieve and prevent distention by aspirabon, repeated if necessary 
whenever Jomt effusion is a feature of injury Absorption of fluid 
from the knee joint is also hastened by massage and mobOization 
(Bauer *•) In the treatment of knee-jomt mjunes one should apply 
when possible the principles of relief of effusion by aspiration and 
early mobilization as the best means of conserving function 


Feactums or THE TmiAL Tuberosities —Fractures of the uddct 
end of the tibia extending into the knee joint have become vw 
common owing to the prevalent height of automobile bumners Thev 
most frequenUy implicate the lateral tubcrosltv and mav^ acrom 
panied by fractures of the upper end of the fibula or of O^^shaft of 
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stroking massage and relaxed motion Following reduction the 
splinted extremity should be suspended in slings from an o%-erhead 
frame to secure the advantages of ele\'atlom If necessary the plaster 
cast can be split the anterior half removed and the leg expctfed to 
continuous radiant heat 

Although in the treatment of fractures with displacement physical 
therapy may be started at the end of three to four weeks splmUng 
should be continued until six to o^t weeks after injury to guard 
against recurrence of the deformity In the mterval treatment by 
radiant beat massage relaxed and assisted motion should be con 
tinned systematically the hands of the techmaan bemg used to sup- 
port the leg during the movements m a manner to prevent any strain 
at the seat of injury After fixation of the extremity is no longer 
necessary the patient should be allowed to begin to get about with 
the aid of the caliper brace At this time chief emphasis should 
be placed upon active and resisted ciennsea but massage and pas- 
sive nwvement should be continued as long as swelling of the Imee 
persists and knee function remains impaired — usually not longer 
than four months from the tune of lnjur> 

In the case of fractures that are treated in suspension and trac 
tion with early movement, massage of the knee and thigh may be 
administered from the start end should usually be continued on a1 
temate days until Che apparatus is remo\'ed. Mobnuatlon should 
be done by the patient, but the surgeon should sirpervise this dosdy 
to be sure that the eierdses are b^g performed r^ulaily and that 
the range of knee motion is improving As a rale no difficulty Is 
experienced the patient quickly lining confidence and makmg rapid 
progress The leg Is left suspended In the splint for a period of four 
to eight weeks depending upon the type of fracture and the degree 
of comminution After the removal of the apparatus the treatment 
Is the same as that described abcn'c for fractures with displacement. 


Fractums of the Fehohal Conwoes — ^Fractures of the con 
dyles of the femur may be divided into two groups The first group 
Is made up of fractures of small fragments of bone evulsed from the 
medial surface of the internal condyle or the lateral surface of the 
external condyle by the pull of one of the lateral Ugaments of the 
knee joint. The second group is composed of the severe Intercondylar 
fractures associated with transverse fracture of the shaft of the 
femur In the lower third 


The first group represents fairly Insignificant injuries and with 
proper treatment almost ne^'e^ results m any dlsabiht> The fracture 
U in rraUty n variant of rupture of one of the lateral Ugamentj and 
the trratmimt should be modeled along the same Une. A plaster casimi 
eaendlng from the antJe to the groin should be apphed with the 
taee m a lotion of about 30 degrees flodon In order to secure 
refaiation of the ligament The displacement is generally slight and 



Tfcfliment of Fractura 


the tibia the latter feature compHcntfn;; the fmtmenl comHrrabJf 
The bon) dl placement usually lalci (be form of o dfprtsil® of 
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suspCTslon of the leg In a Thomas splint fitted with a hinged Itnee 
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the JoTvCT leg A cord ma> be run from the end of the mmaMe kt* 
piece o%eT pulley fixed to the omhead frame until the end U sdllda 
conv’cnlenl reach of the patient a hand Ih pulling on this cord Ibe 
extend or flex his knee and thus the opportunllj b 
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be apbt and the eitremlreui^^,,'™’ IWa Ume tbe cast al^W 
knee, thigh and leg and oentU r«T*u day for massage 
tlon is unwise and almost Prolonged ^ 

of motlom These fractures ° conafderable limitation 

drcolatory disturbance with ^ 

formation Such cases should be extensive bw 

*^e«ted prior to reduction by 
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considered If manipulation is performed it should be done gently 
without any attempt to restore more than a partial range of mo- 
tion otherwise it will be followed by an eicesslve Inflammatory 
reaction m the tissues about the jomt that will prevent progress 
Several partial manipulations at intervals of one month are better 
m restoring motion than one complete manipulation Care should be 
taken to protect the seat of fracture by firm support under the 
femoral condyles Treatment by physical therapy should be resumed 
begmmng one to two days after the manipulation As quickly as the 
patient s condition warrants exerdses on the rowing ma c h in e should 
be prescribed At the end of 14 weeks chief reliance should be 
placed upon active exerdses and thereafter time and active use are 
the chief remedies 


Fractuileb 0? THE Pateixa. — The treatment of fractures of the 
patella vanes depending upon the type of fracture and the amount 
of separation of the fragments 

Fractures Without Displac^cnt — ^Tbe patella may be fractured 
without separation or with only slight displacement of the fragments 
The number of such injuries is si^ but nevertheless It represents 
a definite type. The fracture may consist of a transverse or vertical 
crack or It may be considerably comminuted The lateral expansions 
of the quadriceps are untom and serve as ligaments to hold the 
fragments together Such fractures are usually b«t treated by the ap- 
plication of a plaster casing extending from the ankle to the groin or 
by a posterior splint with the knee In the posiUon of fuD extension 
When a casing Is used it should bo immediately split and the halves 
retained in position by straps With such protection weight bear 
mg may be permitted from the beginning Treatment by physical 
therapy should be started as soon as possible after injury the 
flints being removed every day or on alternate days for this pur 
pose It should consist in the application of radiant heat, superficial 
massage and relaxed motion Active exerdses may be started at the 
end of two weeks and unprotected wel^t bearing at the end of four 
weeks 


Fractures with Separaiton — The most common type of injury of 
the patella Is the transverse fracture located at the junction of the 
lower and middle thirds and accompanied by considerable separation 
of the fragments. There may be a greater or lesser degree of com- 
minution, and the lateral expansions of the quadriceps are severely 
lacerated The best method of treatment of these fractures Is by 
open operative repair of the tom ligaments with approximation and 
suture of the fragments Ultbout operative treatment bony union 
cannot be obtained both by reason of the separation of the fragments 
Md also because of the interposition of frayed out tendon fibers 
tic fractured curfeco. Preferably nonabsorbable suture ma 
terfal such as lasda lata or mre, should be used to fix the fragments 



Treatment of Fmctora 


reduction i« not required Weight bearing In the plaster cast msj 
be permitted from the beginning, and no other plgrsical th«^ n 
needed until the splint Is removed usually at the end oi » 
weehs At this time the use of radiant heat, massage, and 
resisted exerases should be begun and active use encouragw- As a 
rule there is no interruption to the rapid reccrvery of 
The intercondylar T fractures of the femur are a very enSew 
d«M of infuries and include some of the most severe 
that may be encountered TTiey usually result from a i^ 
flexed knee. The lower end of the shaft of the femur is 
the end of the proximal fragment is driven into the distal o« sp^ 
ting the condyles and not infrequently is pushed fonrard into 
suprapatellar pKiuch and out through the quadriceps expanswOj^^ 
the production of a compound woimd involving the knee Jdnt- 
is extensive soft part damage and hemorrhage, the padent 
severe shock The moat aklUfuI surgical treatment is requlrtu it 
life and limb are to bo saved Under such drcumstancas 
therapy can have no part In the treatment until long aft« ^ 
the fate of the eartremfty has htax decided and one ),f 

tHnk of restoring ftmetiotL As a matter of fact kne* 
some degree is Inevitable and wiH have to be accepted as the t*^**"^ 
consequence of extensive soft part damage and scar 
maUon The only question will be concerning the amoant of 
that can be saved . 

Intercondylar fractures of the femur are usuaUy best trea^ff^ 
skeletal traction by means of a wire or pin passed through the oppe 
end of the tibia at the level of the tubercle the limb being 5“^ 
pended In a Thomas spUnt, with the knee partially flexed Cooling 
heavy traction in the axis of the thigh usually brings about prjW 
realignment of the fragments with satisfactory restoration of tne 
contour of the condyles Treatment In traction and su^Dcnsion 
be continued lor a period of at least six weeks. During the 
of treatment In apparatus It fs Impossible to do much toward ^ 
storing knee function although motion of the ankle and hIp ^ 
be A caliper brace flued with a lock Joint at the 

should be adjusted at the end of eight weeks and weight bearing 
permitted ** 

Tr«t™nt^phy.tad Urnpy on only be .tnrtod when .Jl 

It n^lod « lpltn.i«ly „ during tte fiot ^ 

“P foo port ntgW It should Indudt 
boat Ughl maiMge ^ .pedri 

irontnvnl of tho icsrrri rourfa, mowed by pM^o, nsristed and 
„rtl« morions ottte Ioim Qm-fal rtcordsXxdd be kept shoi^ 
(he IncrcJK of mrtlo^ « "I the end of three nraothi^ 
pjfn f^^od the ndtl^ily os-enandng some of the sdhesioiis 
by fordble passttT tlerioo with Ho- pju„, oneslhetlied, sbouH be 
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considered If manipnlation is performed it should be done gently 
without any attempt to restore more than a partial range of mo- 
tion otherwise It will be followed by an excessi\e inflammatory 
reaction m the tissues about the joint that will pre%cnt progress 
Several partial manipulations at intei^Tds of one month are better 
m restonng motion than one complete manipulation. Care should be 
taken to protect the seat of fracture by firm support under the 
femoral condyles Treatment by physical therapj should be resumed 
beginning one to two da>’S after the manipulation As quickly as the 
patient s condition warrants exercises on the rowing machine should 
be prescribed At the end of 14 weeks chief reliance should be 
placed upon acti\*e ecerdscs and thereafter time and acti\e use arc 
the chief remedies 


FRAcnxniES op the Patella. — ^T be treatment of fractures of the 
patella \’anes depending upon the type of fracture and the amount 
of separation of the fragnjcnts 

Fractures UtlMout Displacement — ^The patella may be fractured 
without separation or with only slight displacement oi the fragments 
The DumbCT of such mjuries is sn^ but ne\-erlhelea5 it represents 
a definite type The fracture may consist of a iraimerse or \*ertlcal 
crack or it may be considerably comminuted The lateral expansions 
of the quadriceps are untora and serve as ligaments to Itold the 
fragments together Such fractures are osuaDy b«t treated by the ap- 
plication of a plaster casing extending from the ankle to the groin or 
by a postenor splint with the knee In the position of full extension. 
■Ulicn a casing Is used it should be immediately split and the halves 
retained In positwn by straps I\lth such protection weight bear 
ing may be F>ermltted from the beginning Treatment by physical 
therapy should be started as soon as possible after injury the 
splints being removed es'ery day or on alternate days for this pur 
pose. It should consist in the application of radiant heat superficial 
massage and relaxed motion A^ve exercises may be started at the 
end of two weeks and unprotected weight bearing at the end of four 
weeks 


Fractmes xcitk Separation — ^The most common type of injury of 
the patella is the trans%'erse fracture located at the junction of the 
lower and middle thirds and accompanied by considerable separation 
of the fragroenU There may be a greater or lesser degree of com 
minution, and the lateral expansions of the quadriceps are severely 
lacerated Tbe best method of treatment of these fractures is by 
open operative repair of tbe torn ligaments with approximation and 
suture of the fragments Without operadve treatment bony union 
cannot be obtained both by reason of the separation of the fragments 
Md also because of tbe interposIUon of frayed out tendonfibers 
betww the fractured surfaces Preferably nonabsorbable suture ma 
terial such as fasda lata or wire should be used to fix tbe fragments 
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in order to obviate the necessity of postoperative epUnting With tbtM 
materials the fragments can be fixed so securely that active rooWB- 
ration can be permitted immediately after operation with consldenbie 
shortening of the disability perloti When absorbable suture matenah 
are used the rnobHixing exerdscs cannot be pushed as rapidly lod 
the recovery of motion Is slower 

Physical therapy is of great aid m the postoperative treatment of 
fractures of the patella. When osteosynthesis has been perfonned with 
fascia kta or vdre the hoee should be supported by soft dr essSop 
^ week no particular effort need be made towird 
mobahong the knee as the patient will do this naturally as the acote 
reaction subsides and the soreness wears away As »oo is 
the mdsion has healed, usually at the end of seven days superficial 
nwssage can be administered foDowed by passive lateral mobOiaticn 
ot ^e patella and relaxed movement of the knee. Active quadriceps 
cxCTdscs should also be prescribed The application of radiant 
at the end of two weeks and daily active ear 
fie^ and Mleasion of the knee should be perfonned Actht 
^ ^ pemUtted at the end of four weeks and there- 
** 

Peniur -Fracture ot th* shaft of 

vSrSt impalnnrrn of functioo to apfto of the 

chUdrra Wow the age of Bfteen yean the 

the loft parta eveTS^rtte’fk?”' exteluve 

The reDaratlvf j escapes being made compound 

of qLfricepa «t«^ 

extend with coMequent becomes flaed 

is the commooTraSe of the /‘H ^ 

seen after fmcurrof W that Is so frequently 

os-Sfding <W V* f™S™®to with roaried 

des To overcome the dlaoI.c«^^'”I f*"' powerful thigh mos- 
tore by continuous heavy tracilnti ^ ^ necessary to treat the fr^ 
means of skeletal tongs apoUed (■. ^ usually obt^n^ by 

b> a pin or wire passed throuffs'^^ above the femortd <»ndylcs^ 
leg is usually suspended in a ^ femur 

flexed cm a hinged knee eppJlaS^^*?^^ ^ partially 
method of treatment Is bj' onen ^ ipllnt. The alternative 

the fragments by a bone plate internal fixttkfn of 

This method Is applicable only in other fixative device, 

not in the commincied fractures ^ oblique fractures 

be splinted In a Thomas splim with openulon the leg 

pans splca casing ConsoUdiUoa of «k , traction or in a plastei-of 
* fnicturc proceeds ilcrrriy *nd 
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Is rardy finn before the end of seven to eight weeks and may require 
considerably longer Until union is solid the leg must be kept splinted 
When weight beinng Is begun protection must be provided In the 
form of a cahper brace. Active use of the leg is deslndjle at as early 
a moment as possible for Its stimulating effects upon the formation 
of callus the drculation and muscles. The use of a caliper brace 
should be prescribed as a therapeutic procedure, usually at the end 
of eight to ten weeks 

Pbj^cal therapy has to play a secondary r61e during the active 
phase of treatment of a fractured femur TTie necessity of securing 
anatomic reduction is predominant and without this only imperfect 
function can be expected The difficulties of securing reduction and 
the dangers of losing position are so great that it would not be jus- 
tifiable to tamper with the apparatus for the sake of attempting early 
mobilixation of the joints On the other hand with treatment by 
traction and suspension movement of the ankle and hip Is permitted 
from the beginning and when traction Is obtained by means of tongs 
or pms fixed dlre^y to the lower end of the femur, it is possible 
to wgin passive mobOixatlon of the knee at the end of three to four 
weeks without danger of disturbing the alignment of the fracture In 
addition the use of skeletal traction has the 8dv*antage of leaving 
exposed for treatment by geotie massage a large part of the surface 
of the limb 

For these various reasons the use of physical therapy m fractures 
of the femuT depends chiefly upon the interest and atlention of t^ 
surgeon in charge When the fracture is treated by skeletal traction 
with the leg suspended In a Thomas splint the administration of 
light superficial massage to the thigh and lower leg should be started 
at the end of two weeks. Regular active exercises of the ankle and 
foot may be started from the begfaming After three to four weeks 
passive mobQixation of the knee may be performed systematically 
each day within the limits permitted by the apparatus TMien the 
fracture has been treated by osteosynthesis by of a bone plate 

and screws preference should be given to the use of traction and 


suspension in the after treatment instead of a plaster spica. From 
the standpoint of promoting the recovery of function the former 
method has great adv'antaM and permits full benefit to be obtained 
irom the firm operative fixation o! the fracture. Massage of the 
thigh and lower leg and exerase of the ankle and knee may be ad 
ministered from the end of two weeks MobDization of the hip U 
obtained from the beginning by the changes in the position of the 
patient s body in bed Fixation of the leg in a plaster tpica, on the 
other hand for the full period of eight weeks that is usually neces- 
IS completely destrucUve of function and foUowinc the removal 
ot tic ^tcr a long and often painful comx of moblltzing and 
atimt^tlng treatment will be necessary to restore function 
Following tie removal of the retentive apparatus usually at the 
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end of about dght weeks, massage of the deep stroking type 
be employed together with passive and assisted nwv^nent Amw 
exerases of flexion and extension of the knee should be 
and performed regularly at home by the patient A 
fitted with a lock joint at the knee, to permit flexion of ^ 
when sitting should be adjusted With the protection of the br^ 
weight bea^g on the leg may usually be allowed at ^ ° 

to twelve weeks This must usually be worn for a period oi two 
three months. Ihiring this time the patient should continue to 
with the active exercSes In order to increase the range of kneeflm^ 
to moblUie the muscles and Increase their strength These 
should include lying on the face and flexing and extendi^ tw 
sitting cm the edge of a table and swinging the knee into iw 
tension against the fruU of gravity and dropping it agaln^ and 
of standing holding on to the back of a with the hands sqnat^^ 
down on the beds and straightening up again. After the 
tinuance of the caliper brace the exerd^ of the knee ^ 

sisted with advanta^ by the use of apparatus such as the 
and pulley attached to the foot, the rowing machine or st^i®^ 
bicyde. The range of knee modon mexeases slowly with ^ 
over a long period and rarely reaches a complete standstill beiorc 
end of two years In the average fav> however with adequate 
functlcnai treatment, one may expect to obtain a range of knee moo® 
of 90 degrees by the end of six months 


Fractorea of the Region of the Hip —iNTEKraoCHANTEBic FxAC 
TUMS or THE Fnrua.~Frtctures of the femur between the trocl^ 
ters or along the intertrochanteric Hni» are encountered most 
quentiy in elderly people and more commonly in women than 
The age factor complicates the treatment and makes it more 
to secure complete restoration of function. The fracture itself is 01 
a fairly benign character and because of Its situation in canceDc^ 
bone where the blood supply U abundant, presents no problem tn 
respect to Staining bony union Bony deformity may be sli^ 
wdl Dwke^ It takes the form of a bending of the neck at its June 
tion with the ^ft, ascent of Uie greater trochanter and the 
auction of distinct vara. There is thortening of approiiiu*«^, 
one nch or more and some degree of permanent outward rotation of 
the leg as weO 

owttdrt and this can be reaeffly acenm 
^ conllnnoos tmettnn the leg bdn* 

Traction may be obt^ed by tte 
applImUon ol adhesbe plaster to the sUn of the lower leg and thlgth 

elderly per^ to Mt^on itlBnesi ot the knee that Is dlfflctdt hj 
os-ercome Such sUftness can be prevented by the use ol sktiet*' 
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instead of adliesive traction The danger to the patient from the in 
sertion of Kirschner’s wire in the lower end of the femur is almost 
neghgible and the advantage of steletal traction in permitting regular 
mobilization of the knee joint is so great as to more than counter 
balance the nsL A hinged knee appliance should be attached to the 
Thomas splint to support the lower leg and a cord should be rigged 
leading over pulleys to the end of the movable leg piece in such a way 
that the patient can extend or flex the knee by working the cord. 
Motion of the hip 15 obtained with the shifting of the position of the 
patients body In bed, and the alignment of the fracture is not dis 
turbed bemg maintained by the constant traction force In addition, 
the foot should be supported by a foot rest, or suspended from an 
overhead pulley by means of an adhesive stnp to the plantar surface 
and a small weight Thus nearly Ideal conditions are produced for 
mamtalmng jomt function during the period of treatment 
The chief obstacle to carrying out the ideal method of treatment 
of these fractures however is the feeble condition of many of the 
patients This makes It unsafe to employ a method that necessitates 
keeping the patient constantly m the dorsal recumbent position be- 
cause of the danger of hypostatic pnenmonia, bed sores and other 
difficulties. When these complications appear imminent, it is fre- 
quently the better policy to apply a plaster-of-pans spica casing fixing 
the hip in a position of wide abducOon and mainf^inlng tractioo by 
means of adhesive strips applied to the leg with the free ends fixed 
solidly In the plaster at the level of the ankle This method of sphntiDg 
permits the patient to be turned face down as frequently as necessary 
to counterbalance any tendency toward h>po3tatic congestwn of the 
lungs and to rdleve pressure on the sacrum The fixation of the knee, 
however Is likely to give rise to obstinate sUSness and this should 
be combated This may be done by employing the method described 
by Knda, which consists of the remo\^ of the postenor half of the 
plaster from the knee to the toes as a lid The antenor portion of 
the leg-piece remains attached to the spJea and mnlnfuin* the position 
of the Wp When the patient is turned face down, howeiw the pos- 
tenor pl^er shell can be removed and this permits the knee to be 
flexed and extended and the ankle to be exercised This procedure 
can be used at the end of two weeks when It is no longer necessary 
to malnfntn traction and the strips can be freed 


When the patient is treated by skeletal traction no formal treatment 
by physical therapy is indicated until after the removal of the appa 
rains but the surgeon should be careful to see that the patient mobil 
lies the knee and ankle regularly Union is usually solid In six to 
eight weeks and at this Ume the s^ts can be removed and treatment 
by massage passive and assisted movement begun The use of a 
caliper brace to protect the fracture and prevent shortening is often 
advisable and this should be worn for four to eight weeks IXtrinff this 
period the use of radiant beat deep stroUng massage passive and 
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end of about eight weeks moasam of the deep stroking type sbadd 
be employed together with pasidve and osilsted rntTveinenL Artire 
exercises of flexion and extension of the knee should be prescribed 
and performed regularly at home by the patient A cal^ farw 
fitted with a lock joint at the knee to permit flexion of the knee 
when sitting, should be adjusted With the protection of the brace, 
wei^t bearing on the leg may usually be allowed at the end of I® 
to twelve weeks This must usually be worn for a period of two to 
three months During this time the patient should continue to wort 
vrith the active exercises in order to increase the range of knee fleiicB 
to mi^rnze the muscles and Increase their strength These exercises 
shomd indude lying on the face and flexing and extending the kfl«, 
^ ^ table and swln^ng the kuee into foU cx 

toision against the pull of gravity and droji^ng It again and fiosSy 
of standing bolding on to the back of a chair with the hands squattln* 
down on ^e heels and straightening up again After the (fiscoo* 
u , ^fiper brace the exercises of the knee may be is* 
sis^ mth advantage by the use of apparatus such as the wrigbt 
M ° ^ attached to the foot the rowing machine or stationary 

olcyde The of knee motion Increases siowiy with adive 

FWfiod Md rarely reaches a complete standstill before tk 
^ average case however with adeqaatc «iiy 
one may expect to obtain a range of knee motk® 
of 90 degrees by the end of si* months 

HlP--lNTaniOCnANTlMC FW 

o^Uv wwjw cnrountHcd most 

TTk ladfir ™d nmre commonly m women than in 

n^ mate it mom difW 

bont where >“™‘tton In “1??^ 

respect to obtaintarbciSPSLJf P"»®“ M « 

well marked. It tiik« union Bony deformi ty may be 
to S ^ of tL Jk at Its juac 

duction of distinct grwtcr trochanter aod ^ ^ 

one inch or more and some deeSf^t "’“'tenlng of approitealely 
the leg as well 'Wgree of permanent outward rotation ol 

The deformity should be comet.j j , 
pliihed by the appUcatlon and this can be readdy accom- 

pended in a Thomas iplint.^S;!;r“ ‘'8 ^ 

application of adhesive plaster in ik ?? he obtained by ^ 

but tWs involves fixation of thr ^ ^ lower leg and 


overcome Such stillDesi can that is difficult to 

» prevented by the use of stdetsl 
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the advanced age of many of the patlenta The shock of the Injury 
the exhausting effect of pain or of the narcotics given to relieve It, 
the liabUit> to hypostatic pneumonia and pressure sores added to their 
frequently debihtated state create a set of conditions from which a 
certain number succumb in spite of the best treatment 
The method most widely Qdvwated for securing reduction of the 
fracture is that onginated by WTiItman ** This consists In raanipulat 
Ing both hips with the aid of traction into a position of wide abduc 
tion and Internal rotation Anesthesia is generally necessary Followmg 
the manipulation the hip is ffxed m the reduced position by the appU 
cation of plaster of pans either m the form of a long single spica 
extending from the toes to the costal border or of a double spica 
extending on the injured side from the toes to above the pelvis and 
down the opposite side to the knee. The double spica secures more 
perfect fiiaUon of the hip than the single spica and at the same time 
makes it possible for the patient to be turned more easily and to flex 
the spine more readily in sitting and for these reasons is to be pre 
ferrei It seems dangerous to apply plaster spicas to these elderly 
patients but it usually proves quite the contrary in practice The 
problems of handlmg the patient and of nursing care are greatly 
aimpUfied The patient can be moved without pain turned regularly 
on the face and propped up In bed with the shoulders elevated This 
counteracts any tendency to the development of hypostatic pneu 
monla pennits care of the back and prevents bed sores It may prove 
to be a hfe’Saving procedure in many cases 

ImmobrUtation has to be mamtalned for a minimal penod of twelve 
weeks on account of the slow process of healing FoTIowuig the re- 
moval of the plaster a caliper brace to protect the fracture and at the 
same time permit weight bearing must be worn for a further period 
of three to six months End result studies show that even with this 
long period of treatment good results are achieved in only about sixty 
per cent of the cases It is doubtful whether actual bony union is 
obtained m as large a number as thfa These figures are disapjpointing 
and they are stimulating surgeons throughout the world to find im 
proved methods of treatment. Open reduction is being tned among 
other experiments and the method origmated by Smith Petersen of 
employing a flanged nail to secure Internal fixation of the fracture has 
yielded encouraging results It seems likely that the final word has 
not yet been said m respect to the best method of treatment of frac 
tures of the neck of the femur Untfl this can be spoken however the 
WTutman method stfll remains the accepted standard and should be 
applied as literally as possible 


Physical therapy cannot be employed In the treatment of fractures 
** fraur imtfl at a Ute period became of the necejaitv 
o avofdlag even the sU^test moUon at the htp PaM.« mobUiiation 
of the hare by the method of cutting out a poeterior Ud from the !«- 
piece can be started at the end of sm or eight weeka The knee aS 
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H *" '“‘“tit’s function but not uectBen- it 
^e t^peralton of the patient cnn be elicited In active use of the la 
and in carrying out eiercises ^ 

“*■ There fa sarctiy i 
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results On»» n/*!. ^ ^ achieving good fuuclktal 
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to aid hi caUus fonStSn*™® STanuIatian tissue nay spda* 
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in the distal tragments Tina ”’”1 often only from those 

fa precarious and mav fafT^i'^,"'"''**''’" healing of the fracW 
treatment The only chance “““ hi spite of the hed 

obtaining complete leductl™. r ."“nhilng bony consolidation lies m 
of the injured surfaces midlna„ljf *™cture vrith dose approiinati® 
out any movement between fragments firmly fixed vdth- 

memths On the other hand Vt?” “ “’hiiinal period of thrra 
the conditions are much mor. 7 ™ fractures at the base of the neck 
capsular Ugamenta through wwT^? * healing Parts or afi of the 
the femur remain atta^ ro in*’ ®’Wly reaches the neck « 
nutriUon is assured In addition^ Proximal fragnusip and ampK 
source for extra osseous callu. t “djacent soft tissues provide a 
to bringing about consolidation '’'Web may be of great sW 

anatomic considerations and “hservatlon confirms these 

uniformity in the basal fracture. j to*™ obtained with great 
problem from this standpoint ” “nd that they present no P*' 
A further difficulty in the tr™t„_ 

hentment of thero fractures arises from 
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the adv’anced age of many of the patients The shock of the injury 
the exhausting effect of pain or of the narcotics given to relieve It 
the Uabflity to hypostatic pneumoma and pressure sores added to their 
frequently debihtated state create a set of conditions from which a 
certain number succumb in spite of the best treatment 

The method most widely advocated for securing reduction of the 
fracture is that onginated bv WTutman ** This consists in manipulat 
mg both hips with the aid of traction into a position of wide abduc 
tion and internal rotation Anesthesia Is generally necessary FoDowing 
the manipulation the hip is fixed m the reduced position b> the appll 
cation of plaster of pans cither m the form of a long single spica 
extending from the toes to the costal border or of a double spica 
extending on the mjured side from the toes to above the pelvis and 
down the opposite side to the knee. The double spica secures more 
perfect fixation of the hip than the single spica and at the same time 
makes it possible for the patient to be turned more easily and to flex 
the spme more readil> m sitting and for these reasons Is to be pre- 
ferred It seems dangerous to apply plaster spicas to these elderly 
patients but it usually proves quite the contrary in practice The 
problems of handling the patient and of nursing care are greatly 
simplified The patient can be moved without pain turned re^arly 
on the face and p ro pp ed up In bed with the shoulders elevated This 
counteracts any tendency to the development of b>'postatic pneu 
moma permits care of the back and prevents bed sores It may prove 
to be a hfe-saving procedure m many cases 

ImmobUixation has to be maintain^ for a minimal penod of twelve 
weeks on account of the slow process of healing Following the re- 
moval of the plaster a caliper brace to protect the fracture and at the 
same lime permit weight bearing must be worn for a further penod 
of three to six months End result studies show that even with this 
long penod of treatment, good results are achieved m only about sixty 
per cent of the cases It Is doubtful whether actual bony union is 
obtained m as large a number as this These figures are diaappomtlng 
and they are stimulatmg surgeons throughout the world to find im 
proved methods of treatment Open reduction is being tned among 
other expenments and the method originated by Smith Petersen of 
employing a flanged nail to secure internal fixation of the fracture has 
yielded encouraging results It seems likely that the final word has 
not yet been said m respect to the best method of treatment of frac 
tures of the neck of the femur Until this can be spoken however the 
^Tiitman method still remains the accepted standard and should be 
applied as literally as possible 

Physical therapy cannot be employed In the treatment of fractures 
of the neck of the femur until at a late period because of the necessity 
of avoiding even the sbghtest motion at the hip Passive mobilkatlon 
of the knee by the method of cutting out a posterior Ud from the leg 
piece can be started at the end of six or eight weeks The knee should 
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active exerdaes U ol aid in restoring function, but not ueceas^ 11 
the coGpemtIon of the patient can be elicited in active use ol the et 
and in carrying out exercises 


Fbactohes of thi Nick of the Femus. — ^T bere is scit^t 
more difficult problem in surgery than that of the treatment of 1^ 
tures of the neeb of the femur Although this injury is cncount^ 
chiefly in elderly women, it is not confin^ to that group, arm eomptes 
of It may be seen m both sexes and at all ages from chfldhoM up 
There are many obstacles In the way of achietdng good funcni^ 
results One of the chief ones Is the difficulty of obtaining bony 
In considering this cpiestion it Is Important to differentiate betsOT 
the fractures throu^ the narrow part of the neck or close to thehe^ 
the so-called Intracapsular fractures, and the fractures ^brooff^^ 
base of the neck the so-called extrarmpsular fractures The sttc^ 
to d i s ti n guis h between these fractures on the basis of their 
in respect to the capsule Is not accurate ns injury implicates the 
m both types We prefer to use the more exact terms subcapital, 


cervical and basal m describing the fractures . 

The Importance of the anatomic situation of the fracture lies o ™ 
rdation to the blood supply to the head of the femur In the ns^ 
cervical or subcapital fractures the blood supply to the 
fragment ts likely to be completely interrupted except for that wO™ 
Is conveyed through the Ugamentum teres In elderly t: 

latter source is generally inadequate for nutritiona] Deeds and w 
bead frequently dlea In addition, the neck of the lemur 
vested only with a covering ol periosteum and aynovial mcrobraw 
and enveloping soft parts from which granulation tissue may 
to aid In callua lormatlon are lackmg Consohdation must pro^ 
entirely from the elements within the bone and often only loom ^ 
In the distal fragments Under these conditions healmg of the f«“,^ 
is precanm^d may fall enUrely In many cases m spite of tte I*? 
treatment. The only chance of obtaining bony consolidation bM “ 
obtahu^ co^lete redueboa of the fracture with dose approxhM^ 
ol the injured surfaces and m holdmg the fragments firmly fixed 
out any movement between them for a minimal period of 
r^ths. to the other hand m the fractures at the base of the 
the cradldons are much more favorable for healing Parts or all of tM 
capsular ligaments through which blood supply reaches the neck “ 
the femur remain attached to the proxlnS fragment and W' 
nutrition b assured In addition the adjacent soft tbsues provide > 
■“I? formaUon, which may be of great^ 

in brin^g ataut cxmsolldaUon. Clintca] observation confirms these 
anatomic consldmlioni a^ shows that union b obtained with pea 
uniformity in basd fracture, and that they present no pO* 
problem from this itandpolDt, ^ ^ 

A further dlfbcully In the treatment of these fractures aibes from 
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the ribs In the position of complete expiration, the shoulders droop 
forn^ and the abdominal wall is relaxed and paunchy This is a 
position of strain and the back tires more easily than noirnally Back 
ache may or may not become evident as long as the patient remains 
m normal health just as foot symptoms rnay be absent for long 
penods when the plantar arch Is flat and the foot pronated The 
mechanics of the spine are bad but the Individual Is still able to com 
pensatc and there is satisfactory hmctlon Compensation becomes 
mcrcaslngly difficult with the lapse of years and the reserve grows 
smaller The ability to compensate may be disturbed by an mjury 
of the vertebral column or by weakening of the muscles from pro- 
longed lack of use dunng the period of treatment Recovery from 
the effects of the injury may be delayed by excessive strain thrown 
on the spine as a result of faulty attitude or the patient may complain 
of pain which he attributes to the Injury when in reality it is caused 
by postural strain the mjury Itself having healed 

The longer the body has been used In a position of faulty posture, 
the more difficult it is to secure correction The ligaments and muscles 
have adjusted themselves to the mcorrect position and the deformity 
has become structural Instead of remaining functlcmak Improvement 
of posture can still be obtained but only at the expense of considerable 
effort When function is resumed foDowlng recovery from a vertebral 
Injury It is important that the spinal mech^ics should be as favorable 
as possible and this condition can be rcallxed only when ah postural 
defects have been remedied It is therefore the part of wisdom to 
combine postural correction with the treatment of fractures of the 
spine whenever possible. 

When fixation of the spine is Indicated this Is to be accomplished 
by the use of plaster shells or jackets which bold the spdne as nearly 
as possible in the corrected position that is with the dorsal spine 
bypereitended the lumbar spme flattened and the pelvis tilted as little 
as possible. When spinal braces are used these should be fitted in such 
a way as to aid in p»ostural correction When fixation is unnecessary 
and recumbent treatment suffices or In the convalescent period after 
the removal of retentive apparatus a definite regime of corrective 
positions and exercises should be prescribed Boards should be intro- 
duced between the wrings and mattress to provide a firm flat bed 
The patient should be instructed to lie m the bypereitended position 
for a pjerlod of thirty minutes two or three timtt a day In order to 
stretch the contracted muscles and ligaments Tills is a position b 
which the patient lies on the back with a pillow placed transversely 
under the scapulae and upper dorsal region and with the shoulders 
abducted and the hands clasped behbd the neck the knees beintr 
sU^Uy flexed and supported by a pillow * 

The foflowlng eierdses should be performed with the patient re- 
cumbent 
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be aerefeed regularly each day ivbcn the patient Is tamed oc the 
fa« In fplte of this maneuver, hoisTever, restoring function m lie 
^uted leg presents a problem when the plaster is finally rttnowA 
Tne venous and l>mphatic circulation arc incompetent, and lie leg 
becomes gr«tly edematous the knee often showing the ^cds oi 
previous arthritis Is stiff and painful, the muscles of the thig^ and 
leg are atr^hied and weal and the function of the hip coasidffiily 
uyairea Treatment by radnwt heal to the knee, massage both super 
noai Md deep of the leg and thigh, and passive and active moW^ 
uon 01 the ankle knee and hip should h« administered on alienage 
bays lor a period of aj^oadmately one month after removal of tie 
^ end of this Ume the patient ooght to hart 
walling and active use of the leg to be 
tJo^^tmt^L^'* Improve by means of bis own efforts withoirt sd(B 
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tbf f^nsideraaons,— 11 1» of fundamental importance lo 

SSebral Suml alignment 

tfon of I oof only to securing redw 

bSt ^ m When this is posiSbh 

porting musda Ugamenta and developing fit 

mint^ned m >» 

welriit beauiaff ^ posture Is to the apme what oorr^ 

’^y Bnpporle^ »nd to reWch *» 
In the /idly erect post^thi^ hgaments and articula^ 

spine are flaitened enteroposterior cutvej of tie 

and with tlie chin pull«) in ^ alignment wltii Ox body 

moderate InsphSrTTe ^ “ posidm^ 

and the ams of the pdvfn uU^lP^ musdea are contracted firW 
body is easily miUnK 

iatercostol and scalenl musri-T' action of the psoas, recti, 

spinalis muscle groops behind V *"'* *’>’ ““®' 

tinted by the action I* n<m<™ned and pte- 

luroborum musdea. oblique psoas and quadrstos 

Unfortunatdy partly as g re^„ . 
and partly due to laattcatfon on ^ deforming puD of 
of proper truJning the body U r*»vO ^ individual and !*» 

tion In fact poor posture is (he ^ ^ good mechanical poaf 

exaggeration of the nonnal hi characterixed by 

column with fonrard IncUnailoeoIf^^f”^ ^airves of the vertebral 
formity In the dorsal region nurbiwi i rourded kyphotic de- 

Ing of the pelWs The chin proiruflr.. lordosis and marked tih 

anteriorly the chest Is flat with 
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5 Good standing position hands on hips pull abdomen m head 
up stretch body tall breathe deeply raising chest exhale by 
dratring abdomen in and up 

6 Good standing position heels four inches from vrall hips 
shoulders and head touching wall flatten back by drawing ab- 
domen m and up 

7 Good standing position feet apart, weight well forward and on 
outside of feet abdomen in back flat bead up chin m hands 
clasped on top of bead elbows back bend upper part of trunk 
to side alternate 

8 Same position Turn upper part of trunk to side alternate 

9 Good standing position raising arms forward upward, nse on 
toes stretch tail breathe deeply lower arms sideward down 
ward lower heels exhale 


Fractums or the Vertebeai. Bodies — Fractures of the spine 
may be classified according to whether they involve the vertebral 
bodies or the accessory processes of the vertebrae such as the trans 
verse or spinous processes or the laminae Of these the first group Is 
the more senous not only because of the possibility of an associated 
Injury of the spinal cord but also because the fracture roenaces the 
weight bearing mechanism of the spine Injury of the spinal cord is a 
grave complication and except for the few cases with partial or 
Incomplete lesions In which recoii’ery occurs is accompanied by perma 
nent paralysis of peatef or lesser degree affecting all the spinal seg 
ments distal to the pomt of injury Injury of the spmal cord Is. 
however the exception and not Uie rule in fractures of the vertebral 
bodies contrary to what used to be taughL This has been revealed 
by the more frequent roentgen ray examinations made m patients with 
back injuries Studies of tM late results of spinal fractures without 


cord injury however have shown that they frequently give nse to 
later functional impairment which may be almost as distressing from 
the economic point of view as paraij'sis is from the physical 
Fractures of the vertebral bodies are generally produced by the 
compression of one or more bodies between the adjacent vertebral 
bodies In acadents Involving the transmission of forte in the long gru 
of the spine combined with forcible flexion of part of the spine The 
most frequent site for compression fractures is the dorsolumbar func 
Uon the point at which the relatively fixed dorsal part of the column 
joins with the movable lumbar portion As a result of the compressing 
force the cancellous structure of the centrum crumples produdno a 
wedpshaped deformity the body being narrower at the anterior than 
at the posterior border Generally os the body is crushed It mush 
rooms out and becomes broader than noroial Afl degrees of deformitv 
be encountered v-aryung from sli^t to severe The more severe 
ty-^ produre definite kyp^is of the spine at the point of injury 
Treatront has (or Its objcctls-n the conation of boDy detaSiity 
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I Lying, hands at back of neck, chin In back flat, breathe deeply 
raising chest Hold chest and exhale by drawing abdoaien tn md 
up relax abdominal muKles to inhale 

a Same poslUoru Pull lower abdomen In relax. 

3 Same position Knees bcnt» flatten back against floor by pjIQfil 

abdominal muscles m and up ^ 

4 Lying flat, stretch whole side, pulling ribs apart conlnct adc 
abdominal muscles, relax, alternate. 

5 Same position Hug one knee, bend other knee over ch^ 
strai^ten leg lovrcr slowly keeping abdominal muscles paW 
in and back flat 

6 Hands on ribs Breathe deeply, spreading ribs, boid ribs oat 

and exhale by drawing abdomen In and up . 

7 Lying face prone hands oo aide contract bock muscles and tai« 
bead and shoulden from the bed 


When the patient can sit without the necessity of protedioo 
following exercises may be given 

1 Sitting taD hands on hips, head up chin in back flat breatb* 
deeply raising chest- Hold chest up exhale by drawing abdofneB 
ixL 

3 Same position. Hands clasped on top of head, elbows back, pfl* 
l^er abdomen in relax repeat 

3 Same position Stretch one whole side relax •iiernate, 

4 ue face down over edge of table feet on floor hands das?^ “ 
back, head back, chin in roU shoulders back lifting head »» 
upper part of spine relax repeat 

5 atting taj head up chin In, abdomen in back flat, bands ofl 
mps bend upper part of trunk to side alternate 

6 ^e position Turn upper part of trunk to side alternate 

7 Same pc^tictn Hands clasped on top of head elbows bect 

breat^ deeply pufling chest up bold chest up, exbale by draw- 
ing abdomen In. ^ 


When cmvalBonra; I, ,tin further advaa«d a comblnaUm 
exercises may be gfven as follow* 

' back flat, breathe detplj 

r^^chnt hold chert up and rahalo by drar^ abdoinH' lO 

SSk-Sa l“df^y^n'’““'^ fl”*. l-d “P 
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5 Good standing position bands on hips pull abdomen in head 
up stretch body tall breathe deeply raismg cheat exhale by 
drawing abdomen in and up 

6 Good fltandmg position heels four Inches from wall hips 
shoulders and head touching wall flatten back by drawing ab- 
domen m and up 

7 Good standing position feet apart weight well forward and on 
outside of feet abdomen m twck flat, bead up chin m, hands 
clasped on top of head elbows back loend upper part of trunk 
to side alternate 

8 Same position Tnm upper part of trunk to side alternate 

9 Good standing p>05itlon, raismg arms forward upward nse on 
toes stretch tall breathe deeply lower arms sideward down 
ward lower heels exhale. 


pRACTtnizs OF THE Vertehral Bootes — Fractures of the spine 
may be classified according to whether they Involve the vertebml 
bodes or the accessory processes of the vertebrae such as the trans- 
verse or spinous processes or the laminae. Of these the first group Is 
the more senous not only because of the possihUJty of an aisodated 
injur> of the spinal cord but also because the fracture menaces the 
weight-bearing mechanism of the spine Injury of the spinal cord Is a 
grave complication and except for the few cases with partial or 
incomplete lesions In which recovery occurs is accompaiued by perma 
nent paralysis of greater or lesser degree affectmg all the spinal seg 
ments distal to the pomt of injury Injury of the spinal cord Is. 
however the exception and not the rule In fractures of the vertebral 
bodies contrary to what used to be taught This has been revealed 
by the more frequent roentgen ray examinations made m patients with 
back Injunes Studies of tie fate results of spinal fractures without 


cord Injury however have shown that they frequently give rise to 
later functional impairment which may be almost as distressing from 
the economic point of view as paralysb Is from the physical 
Fractures of the vertebral bodies are generally produced by the 
compression of one or more bodies between the adjacent vertebral 
bodies In accidents involving the transmission of force In the long 
of the spine combined with fordble flexion of part of the spine The 
most fr^uent site for compression fractures is the dorsolumbai junc 
tion the pomt at which the rdatively fixed dorsal part of the column 
joins with the nwvable lumbar portion. As a result of the compressing 
force the cancellous structure of the centrum crumples produong a 
wedge-shaped deformity the body being narrower at tbe anterior than 
at the posterior border Generally as the body is crushed it mush 
rooms out and becomes broader than normal Afl degrees of deformitv 
may be «countered ^^rying from sll^t to severe Tbe more severe 
ly^ produ^ definite typ^fa of tte spine at the point of Inju^T^ 
Treatment has for Its objectfves the correction of bony deformjty 
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fixation of the spine in the corrected position during the pcfW of 
healing and finally, restoration of function Reduction of the d^ 
fonraty is to be occomplbbed by extreme hypereitenslon of the ifiie 
This may be done by forcible manipulation with the patient anwrti^ 
tiacd or gradually fcy the use of a hyperextension frame on wtii 
the patient lies the curve of the spine being Increased from diy to day 
As soon as complete reduction is obtained a plastcr-of*pans 
is applied extending from the pelvis to the ajrfUae and 
the hyperextended position With a carefully molded and dose-fit^ 
Jacket, the patient may be allowed to be up and about, and the geoc" 
physiology benefits from this activity possibility of 
of the deformity should be guarded against by roentgen-ray 
Uons irom time to time The plaster jacket should be worn for * 
of about eight weeks Following its removal, either a leather or 
lold corset or a spinal brace should be fitted and worn for an 
tional three to four tr>anths This is necessary because the cancnki® 
bone of the centrum does not solidify rapidly, and under slight stnh 
ml^t give way with recurrence of the deformity ^ 

Treatment by physical therapy may be started aa “ fr 
platter jacket Is removed Little benefit is to be obtained from w 
application of radiant heat or from massage of the back becai^ 
deep situaUon of the fracture In the dorsal and lumbar rr^ 
The part of physical therapv Is rather to build up and develop tw 
musculw supports of the spine and to lay a foundatioo for 
%p\sm by training the patient to carry his body ifi 

p»ture Viiih correct treatment of fracture* of the vertebral bo^ 
be^DoIng Imro^lely after Injury and carried through to the eoji 
complete fun^onal recovery ma> be expected In cases 
Mture of the Injury is not discovered until late, and therefore in 

^ Inadeoualer the operation of spln^ ^ 
be indicated Uter for the relief of pai^ 

AccrasoHY PiocEsais or tub VniTWi«^ 
Tte most ammon fractures of the occtssory procMso of U* 

** traiuvOTe processes These are eocotmteffil 
almost exdudvely hi the lunJwr rScT^e^ Lnsveise 
esses are unprotected by attachnuMPto the ribs « 

trauma. Fracture may ^ nnviii/wi L jj ® 

in th#s flnnt nr hv produced by direct trauma as from a 

10 ^ t^gh the muscles *tt^ 

the nrocesses mav h#. in.-si ? ^ fractured on the same side. 
accompanted by no displacemeoror*^ i'j ” 
from the proifnial fcaummL^l,^ ^ separation of to 
union between the fr^SU "^‘r^ 

phicetnent Is usually lmpo«Ale This tyw « f 

if the processes in the cases with mulUple fradurrs 
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There ia lack of agreement as to the best method of treatment of 
fractures of the transverse processes Some surgeons advocate fixation 
of the spine by the application of plaster-of-paris jackets while others 
decry the necessity of immobilization It Is our own opinion that the 
fracture is insignificant and that the accompanying soft part injury 
IS the more important. There is no available means of correcting 
displacement of the fragments so that in the cases with wide separa 
tion where bony consolidation fs bound to fail it seems the better 
policy to employ treatment as for a soft part Injury only The muscu 
lar attachments to the transverse processes are so extensive that if 
fracture has been produced without displacement there Is no likelihood 
of separation occurring later and the fracture will consolidate as 
well ^thout fixation as with it provided that the patient Is kept qmet 
As a matter of fact observation of the late results in patients who 
have been treated by recumbency but without immobilization shows 
that they make perfect recovenes and are able to perform heavy work, 
^ e therefore fa%or keeping the fwitienls recumbent for a penod of four 
weeks but avoidmg the use of retentive apparatus except when Indi 
cated by a complicating fracture of the vertebral body 
The application of radiant heat and of the superfidaJ type of 
massage over the Injured flank Is beneficial and may be started one 
to two days after the injury At the end of two weeks a regime of 
postural correction may be started Active oerdses should be pre- 
scribed for the abdominal sacrospinalis and gluteal muscle groups 
Additional exercises of flexion and hypereitensjon of tbe hip should 
be given to activate and stretch out the iliopsoas muscle which is 
presumably Involved in scar tissue All movements that provoke pain 
should be avoided At the end of four weeks the patient may be 
allowed to be up and about without protection Standing eierdses of 
the postural type should then be started Recovery of function gener 
ally occurs rapidly and uneventfully In the rare case where pafn 
persists particularly if there has been wide separation of one of the 
fragments with failure of bony union exdsion of the loose fragment 
may be mdJeated 

Fractures of the spinous processes and laminae are relatively un 
comnwn and as a rule must be treated on the basis of individual 
indications The fractures without displacement usually require treat 
ment by fixation for a period of about four weeks In the of 
displaced fractures it may be necessary to expose the injury by oper 
ation and to remove the loose fragment 


Fractum: Dislocations or the Cervical Spine,— T he injunes 
of the cervical spine are much more vaned than those of the dorsal 
Md lumbar region aud ind^s dUlocatiOM fracturc-dulocaUoM and 
Jimplf fractur-B It b not within our province to consider the treat 
I^t of Ok Mocationa which h described elsewhere Fra^re to 
the cervical region may be of the typical compression type with^^ 
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shaped deformity of the vertebral body but more commonly are of 
the fracture-dislocation type with disruption of the intervertcinl 
cartilage and anterior displacement of the body of one vertebra upco 
another The dislocation Is generally accomfmnled by the evulsKO 
of a triangular bony fragment from the antenor superior border of 
the vertebra below the seat of Injury, or there may be a slight can- 
preesion fracture at this point There may also be an associated frac 
ture of the laminae of one of the vertebrae In addition fracture of 


the odontoid process with anterior or rotary dislocation of the atlas 
on the axis constitutes a special type of injury Cord Injury is a much 
more frequent accompaniment of cervical fractures than it Is of fric 
tures in the lumbar and dorsal region When paralysis Is present h b 
usually of the distressing quadriple^c type, and It Is almost always 
fatal after a longer or shorter time. 

Correction of deformity Is to be obtained by the appUcatko of 
traction to the head with the neck In the position of bypereitensfc*L 
This may be accompUsbed gradually by continuous tracdon with head 
halter cord, pulley and sreight or It may be done rapidly by tltf 
application of heavy traction to the bead with the patient anesthetlied- 
^ ^ reduction Is obtained a plastcr-of-p^ 

jacket of the Calot type shoxild be applied extending from the pd'™ 
to the chb and including the occiput This insures maintenance o 
correction aM with It the patient may be aflowed to be up and about 
^ condition permits 

^ usually be worn for a period of about four weel^ 

foUowtog which a leather Thomas collar extending from the chin 
to bdow ^ shoulders Is fitted This should be worn for a further 
period of four to eight weeks 

by physical therapy cannot be started until the end of 

bme of injury At this tune tbe coHu 
tolMtarily for treataem of the nech, the patiwt 
b^g recun^t. Ba^g of the neck by radiant heat and massage 
ot the ^terlor rmisdes of the neck ar^nseful m prepanng the -my 
movemmta Passive mobniaation here U togerotB and 
s^d not be employ^ Active lymg cierctses of the neck in das'® 
jSS^daflv be prescribed to be p« 

b) mobniae the BUS JoinU 
‘‘f "“eolea so that they may aupport ^ 
"heuld bodiscontfnued gra* 
f"'' “f the neck muscles in otdtf 
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CHAPTER SIX 


PRINCIPLES OF PHYSICAL TREATMENT OF THE MUSCLE- 
TENDON S’iSTEM TENDON SHEATHS AND BURSAE 

JoitK D Ellis M D 


Introductk)N 

It is necessary for the purposes of treatment, to think of the muscle 
tendon as a single organ composed of a parenchyma and a stroma. 
The muscle parenchyma consists of cylinders each approximately 
inches long and o 05 Inch in diameter Each cyUnckr has an elastic 
sheath of stroma — the sarcolemma. The cylinders are bound together 
Into bundles by the perimysia Interna. Lai^r bundles are enclosed by 
the coarser connective ti»ue septa the penmysia externa which in 
turn are continuous externally with the aponeuroais enclosing the 
entire muscle and the vnginal sheath of the muscle group It is thus 
evident that the parenchyma of the muscle is enclose in a reticulum 
of stroma just as the pareochymatous organs of the abdomen are and 
It is easfly seen bow drrbosls of a muscle can occur from fibropl asia 
and subsequent contraction of this stroma after injury or disease This 
does occur m the course of muscle ben ling and it 15 of prime Impor 
tance In the physical therapy of the muscles to pres'ent this sclerosis 
All physical treatment of muscle is directed first, toward the stroma to 
prevent or alleviate fibrosis and secondly toward stimulating the 
neuromuscular or vasomotor arch which wffl be discussed later It Is a 
matter of grave doubt whether the parenchyma of the muscle can be 
favorably affected directly and wiihOTl the falervcning factor or nerve 
Impulse by any treatment except as this therapy mechamcaDy removes 
metabolites of the muscles into the lymphatics and capillaries brings 
arterial blood to the muscle cells or removes edema or hemorrhagic 
accumulation The stroma of a muscle is attached to the tendon and 
for our purpose the tendon Is dmply the stroma drawn out and con 
Bolidated so that the force of the contracting muscle can 1^ concen 
trated on a small area of bone In all the muscles inserted directly into 
bone without the intervention of a tendon — as for example In most 
of the axial muscles and such appendicular muscles as the deltoids and 
the gluteals— additional power of contraction Is obtained at the expense 
of lev-erage and \-dodty Mackenzie speaks of the ‘^luscularitV of 
with tbo« which arc largely tcadinoua njch 
as the tiblnlb antlcm pcronral group and iong mujciej of the foream 
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and fingers The amount of muscularity” determines the ramdlty of 
regeneration of the parenchyma and the difficulty of reeducation aitti 
paralysis The greater the proportion of stroma the more the tendency 
to fibrous contraction of the stroma after muscle trauma or tnflanuni 
lion and subsequent Ischemia and pressure atrophy of the parcichyna. 
After injury all connective tissue displays the tendency to subsequent 
fibrous contraction while parenchymatous tissue llhe the irisde 
cylinder, tends to proliferation and regeneration with use without <£s- 
playlng subsequent contraction Carey says "Muscle tissue {paren- 
chyma) Is a sensitive indicator, or tensiometer, recording the degree 
of remittent tension or work to which it Is subjected ” Hence, sH 
physical treatment of muscle alms at either the prevention or aflcvii 
tion of fibrosis or the stimulation of the regeneration of nmsde 
parenchyma by motion. 
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Decerebrate Rigidity 3 

reSstablishmcnt of muscle function Is neurologic — not myologic — bas 
found apt expression m a senes of articles by Bankart, The mechanism 
of the reflex muscle arc of Shenngton has thus a practical implication 
for the physical therapist He must realize that ever> musde conlrac 
tlon or stimulation Is responsible for an afferent impulse to the cord 
which is reflected out through efferent impulse to the muscle under 
treatment Each time vrt pinch, stroke or handle a muscle group a 
stream of impulses is reflected bock to the part where they were 
aroused and also to the opposmg muscle groups Thus muscle stimula 
tlon Is actually nerve summation For clinical purposes, it seems rea 
sonable to assume that this motor response to the stimulation of 
striated muscle is exhibited m two types of actn'ity 

1 The quick phasic and transient response seen In the execution 
of motion 

2 The slow prolonged, tonic contraction exhibited particularly by 
the antigravity muscles which controls the postural acti\’ity of the 
muscles of the lower extremities and trunk of man and to which 
Sherington applied the term ‘plastic tonus ” 

Muscle Tone, — Sherington has also shown that this postural activ 
Ity starts a propnocepti\'e reflex which arising in the muscle itself is 
b«t stimulated by muscle stretching This gives us a scientific Indica 
don for the use of musde stretching and resisted motion in the 
refestabllshment of musde tone by physical therapy after the tonus has 
been broken by for example powerfol and prolonged traction on an 
extremity for the treatment of fracture It funmbes argument for 
resisted exercise versus massage In these conditions. The theory that 
plastic tone is subserved by the sympathetic nerves alone is not at 
present, proved to be exact Kanavel Pollock and Da\'l 3 — and later 
Ransom and Hinsey — could delect no significant loss of tonus m the 
decerebrate animal when symipatbetic denervation was performed. The 
Importance of this mooted question to the physical therapist 13 fnvolv'ed 
in the question as to whether the calonc stimulatioa of a part which, 
It is wdl known affects the vasoconstrictor apparatus or the \’a5o- 
dilatory mechanism Is capable also of aiding m the reestablishment 
of muscle tonus 

Musde tone or tonus Is In the words of Sampson M right “one of 
the most misused terms in physiology and a sharp definJuon is essen 
tial It Is usually defined as a stale of slight constant tension which 
fa charactcrisUc of all healthy musde ond serves to obviate the musde s 
taking up slack when it enters upon Its contraction But as he points 
out, tba eiplanaUon U Inadequate as tone Is not uniformly dis- 
tributed in all musdes and the latency of toneless contraction Is less 
than 1/100 of a second. 


Dec^brate RigicUty-Much Ugit h« b«n thrown npon tho 
rationale of the pre%-ent,on of contracture m paraJyzed mujdej Md t^ 
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practical considerations to be observed In the restoration of fonctioD, 
by studying the mammalian preparations ‘ decerebrated'’ by 
tion through the hind part of the mldhmln In such animals the tara 
arc rigidly extended, the mouth closed, the neck In opIsthol«c^ 
the back Is arched and the tail raised* The position of the » 
difficult to alter and the muscles, on palpation arc firm ^“^cnntrtc^ 
When placed on Its legs the animal wBl remain standing 
is maintained reflexly If the posture nerve roots coming a^^ 
are severed, the rigjffity at once disappears from the limb The rfewity 
IS, therefore, reflex If the limb is skinned, rigidity persists. B is 
sonable to assume, therefore that the nlTerent Impulse of the n^ 
originates in the deep structures Ic , the muscles tendons ^ ^ ^ 
the nerves to the mu^es of an extie^ty except, for instance, 1*!^ 
the quadriceps are cut, only the tone In this muscle remato ^ 
nerve to the quadriceps Is, of course a mixed one. 
afferent fibers from special sense organs In the musde spindles an^ 
the tendons and motor fibers. It seems clear that the tone of a 
depends primarily on tfnp(ih« arising In the muscle Itself We 
here a somewhat unfamiliar type of reflex whose purpose It Is 
tain postural tone We are {w^cularly concemed ^th the refltf 
the maintenance of poaltion because it affects the masa« 
extremities unequaffy— that is It is manifested In those muscles 
counteract gravity and prevent the animal from sinking to the grt>u» 
The muscles which are found contracted in the dccerehnite 
are termed the antigravity’’ muscles This purposive and coordiQiw 
reflex affects also the mosUes antagonistic to the antlgravlty muscJtt 
by redproesffy inhibiting their contraction 


Decerebrate Rigidity in Man^DecCTcbrale rigidity of an extrem- 
ity is produced in man by brain lesions temporary or permanent « 
the same level as those produced In experimental animals and also by 
unilateral or bilateral lesions of the pyramidal tracts. The pnic^ 
oppUcaUon of splints to prevent contracture and deformIt> in ^ 
lesions « a comprehension of the distribution of these 

reflextt ^'Me ti» position of the legs in man with the knees extended 
and the anUa plaa^ flexed (extended) corresponds to the positkfl 
of the hin^egs In the decerebrate animal the position of the arnu is 
different arms ol ^ not used In locomotion havr changed w 
^tural fattem Jbe^ are drawn across the chest, with tte 

^ somewhat pronated ^ 
and fingers are flexed. One recognires here the 
position of the end ro^t commonly seen In hemipIeSTfa which no 
protective ^ nung oi the weaker muscles has ^ployed and ^ 
other This position In man 5^e to the 

rtlKiM of a funcl^ Dt the lower brain milnhlUeed by the funcalon oI 
the ted nuclei^ rtfd U concm^j with the miUntenaDce of noOTi' 
body posture and normal musde tooe. It U the center for the “rf^hllhS 
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Myostatic or Stretch Reflexes 

reflexes ” by means of which the body Is restored to Its original posi 
tjon after It Is displaced or after loss of eqnUrbrlum, These reflexes 
must return before equflibrium and coSrdmation are restored after 
muscle or muscle-nerve arc Impamnent This is the most urgent argu 
ment for active coGrdmated remedial eMroses In muscle and tendon 
rehabilitation and retraining 


Myostatic or Stretch Reflexes, — ^Tbe retnm of normal “plastic 
tone to antigravity and other muscles of the lower extremity and to 
those muscles of the arm displaying this phenomenon after disease or 
injuiy of the muscle partial or temporary damage of the reflex arc or 
long and powerful traction in the treatment of fracture can m part 
be accomplished by the stimulaOon of the stretch reflex. The pb>’sl 
ology and method by which this reflex is therapeutically ehated is 
intcrestiog In the decerebrate dog Liddell and Sherington found that 
a reflex response produemg a contraction of 2 Kg tension could be 
produced bj a stretch of a few mfllimetera Le., less than one per cent 
of the initial length of the musde. As the stretch Is apphed rapid 
development of tension occurs As an evenly apphed pull is exerted 
an increasing number of receptors In the muscle are successively 
brought Into action and reflexly an increasing number of muscle fibers 
contract '^Tille the stretch is maintained more or less steady motor 
response Is elidted without fatigue for as long as one half hour This 
action results In metabolic actidty m the mu^e and is a functional 
stimulation of the muscle. This type of musde stimulation appears 
quite si milar to the musde rigidity of the abdominal wall reflected 
over the segmental representation of the Innervation of the inflamed 
Intraperitoneal vnscus. It Is also quite analogous to the therapeutic 
effect of the spasm dialed in the erector spinae musdes and the quad 
ratus lomborum by kneading or stretching these tonlcally contracted 
muscles In an artlmtic spine or a spine presenting trauma to the jdnt 
capsules and Hgameots 

Had Hugh Thomas understood the sound physiologic basis upon 
which the practice of passive motion and manipulation now rests be 
would not have utter^ that pronouncement which bacLed by the 
wd^t of his great prestige and authority has retarded the devdop- 
menl of physiail treatment and espedaliy saentific massage manipu 
lation and passive motion among the orthodox profession even till 
the present time and fostered the de\-dopment of schools of penpatetlc 
Txtfie setters” The full quotatioD of his momentous dictum is os 
follows 


For many years after the commencement of my expenence In 
surgery I had the opportunity of obsen.dng the practice of those who 
had acquired a good reputation for atm as successful manipulators 
I have resorted to these performances and for many years 
that my lnt.rfer«K. .saUted mcovTty L™g .p, j ha«^m a 
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complete knowledge confirmed by cruanl tests so selected them thil 
I cannot jJnd suitabie casex upon which / would perform the 
known ax passive motion And whereas In the early days I bdiesTd 
that much aid was given m recovery by passive motion, now I fcwt 
by well attested facts that some of my marvels of my past practice had 
been marred by the very treatment I was so proud of ’ 

This view, from so celebrated an authority, formulated and 
remittingly reiterated for the 15 years following 1875 sub st a atnt M 
the enduring opinion inculcated In the mind of the British 
practitioner by John Hilton 3 notable volume ‘ Rest and 
on hi3 principle of treatment bv rest without massage or manrpnla^ 
He had, from 1853 to 1878, successfully and brilliantly prea^ » 
system of therapeutics m which exerdse, active antf passive, 
more place than massage or manipulation. The priodples ol Hflto 
and Thomas are still strongly operative in America in inflocDcnJg 
old-Btyle regular pracudoner against physical therapeubc measorrs- 


The Vasomotor Reflex Arc. — Besides the conception of the 
muscie-neural arc as a sln^e apparatus, a motor system, we tre ccfr 
cemed with another reflex mechanism— the vasomotor 
which controls the supply of blood to the muscle and is impair » 
efficiency m musde subjected to aeddent or disease The 
question arises as to the best means of maintaining health m a 
which Is paralywd (the musde-neural arcs are disturbed) unffl t* 
restoration of nervmis control Suppose the efTerenl moaely of the 
tages of degeneration of thk 


icsLwiatiuu ucrvTjUS COntTOL Supp 

IS fntemipted In the early stages of degeneration ot tms P» , 
moscle, massage (which is not a stimulus to musde repair bai - 
^uliu to the neural arc) cannot be expected to do anything ^ 
harm If the ^ Is enUrely Interrupted. This mnsde is as much m 
of rest as a fractured bone, 

^estion Immediately arises first, as to whether there is 
satisfactory of stimulating the vaaomotor mechanism 

seemly wheth^ stoulation o! this arc wDl have a benefidsl effect ® 
me^hsm oi the flaced and paralysed muscle. 

’! ™«mK)tor arc is Intact something can be accOT^ 
ptohed in malntatog the metabolism of the da^ed muscle mlj 
to voluntary control retnms The apphcatlDn of thmnal stlmuls^ 
aids fa maintaining arterial supply ^ venous return fa the ni®de. 


Ph^ology rf ^e Painful Mmcle-It 1, of course corffls* 
inflamed muscle is painful on mo** 
therapist to reheve uS^paln by ««* 
nwnL The origta ot this mnsde parn b apparenUy twofold 

I Spastic contradlon oi the Derinh.r.1 .._r i citalo 

conditions b generally admltted'\h?riri(^'^Mr.°t^^^as IW 
naud s dbease wefi ninstrales 

au v-sr-- hrrn ^ PheDomenoD The exacerbaHo® ^ 

the pain have been saUslactorlly demonstrated to correspond to t* 
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attacks of arterial spasuL Odermatt regarded spasm of the arteries 
as qmte simitar to intestinal colic He found that sudden distention 
of the arterioles produced painful sensations ^\Tiere Irritating sub- 
stances were Injected into arteries no pain was produced unless the 
Irritant reached the capillaries He concluded that under these clrctnn 
stances at least the impulses giving nse to pain arose m the capfl 
lanes and not m the larger \’essels Odennatt pro\ed furthermore 
that painful sensations arc produced by distention of arteries regard 
less of their size He believri that capfllanes manifested sensibility to 
changes of caliber — both dilatation and contraction. Intravenous In 
Jections of salvarsan or uroselectan as is well known cause pain 
during the puncture of the vein wall and If the wall is damaged and 
becoiaes spastic^ painful sensations may persist for long periods 
Stimulation of the penvascular aympathctic plexus Is probably re- 
sponsible for tins phenomenon However different arteries are found 
clinically to respond differently to obliteration by surgical ligation 
All arteries are not equally sensitive to the compression resulting from 
trauma. Ligation of the superior thyroid artery often causes pain 
radiating to the lower Jaw while ligation of the inferior thyroid Is 
notably painless Odermatt found that HgaOon of the common carotid 
iliac and part of the roesentenc supply was psunful He found that 
some arteries which were sensitive to ligation were painful when dis- 
tended. The true paths of the afferent painful Impulses from the 
muscles are not entirely eatablisbed. It seems definitely established 
however that tb«ie Impulses pass through fibers connected with the 
posterior root ganglia of the spinal <»rd and are no different from 
sensory nerves elsewhere in the body they simply happen to travel in 
the same sheaths with so-called sympathetic nerves In the same 
sympathetic trunks the efferent vasoconstnctvr fibers may pass down 
to the vessels. Vasodilatation is probably not so simple a reaction as 
vasoconstriction Lewis has convincingly demonstrated that dilator 
fibers may be present In the sensory nerves and not act directly on the 
\essel but cause the liberation in the tissues of a histamine-lie body 
the ^^-suhstance which dilates capiflanes by a direct chetnfcal ac 
lion on thar muscle walls 


a Muscle ischemia, either from vascular spasm or pressure on the 
blood vascular system of a musde by edema, extravasation of blood 
or the cellular products of inflammation may rjino* pain on active 
motion Lewis finds that pam may develop in contracting musde even 
without arterial spasm His observations lead to the view fhwt the 
sUmulus causmg pain Is determined by some chemical or physlo- 
chemlcal agency within the mass of musde When a musde contracts, 
a release of roetabobtes occurs within the fibers and obviously these 
may diffuse and cause the painful stimulus Histamine or the TI 
substance is also liberated In Injured or inflamed musde This mav 
the sUmulaUng agent At any event a stlmulaUon of the ahsorntion 
by the dreubUon of metabolites or hfatamine-Uke substances or the 
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complete knowledge confirmed by cniaal teats so selected them that 
I cannot find suitable cases upon which J would perform the dectpik* 
known as passive motion And whereas In the early days I befiewd 
that much aid was ^ven In recovery by passive motioo, now I tnc* 
by well attested facts that some of my marvels of my past practice had 
been ^rred by the very treatment I was so proud of ’ 

This view from so celebrated an authority formulated and aa- 
rcmltUngly reiterated for the 15 years following 1875 substsntiiled 
the enduring opinion Inculcated in the mind of the British regular 
practitioner by John Hilton 5 notable volume, Rot and Pain " 

OT his principle of treatment by rest vrilhout massage or manipubtion' 
He had, from 1853 to 1878 successfully and brilliantly preached 1 
system of therapeutics in which exerdse, active anef passlw, had w 
massage or manJpulaUon The prinaples of HDtce 
Thomas are still strongly operative In America In Influenriag u< 
old style regular practitioner against phj^cal therapeutic measure. 


The Vasomotor Reflex Arc.— Besides the conceptbo of 
musd^neu^ tuc as a single apparatus, a motor system, we ate ccc- 
with another reflex mechanism — the vasomotor reflex sij 
^ch controls the supply of blood to the muscle and Is Impsir^ 
efficiency in muscle subjected to accident or disease. Tbc pndif 
^esUon arises as to the best means of malnlflimng health In a 

musdM,eura] arcs are duturbed) vm^ 
control Suppose tie efferent moiety ot tl* 

^ of degeneration of tils 

f* “Ot a sUraSu to musde repair bot^t 
“'““of ore) cannot be expected to do anytifag^' 
^ a?a tacLrt This mnade Is as much in o«^ 

pliSldT'SlnW^nbr’'”'' “ro^>^«'^Mmething can be acco^ 
aids in maintaining arteST^.^'y rd^^^r'e" 

It is the hope ol the obviSl ti. “7^ muscie is painfoi onjn^ 
menu The^sin oTdSs^f ^ 

polo fa apparently twofold 

coiilii™ fa^oSy”d^$J^‘^‘*^,on'rl“ 1“ “nolo 

nauds disease well 

the paio base been «Us,ac.oX-£™-“ 
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attacks of arterial spasm Odennatt regarded spasm of the arteries 
as quite similar to intestinal cohc. He found that sudden distention 
of the arterioles produced painful sensations Where irritating sub- 
stances were Injected into artenes, no pain was produced unless the 
irritant reached the capillaries He concluded that, under these circum- 
stances at least, the impulses givmg rise to pain arose in the capfl 
lanes and not m the larger vessels. Odermatt proved furthermore 
that painful sensations art produced by distention of arteries regard 
less of their size. He believed that capfllanes manifested sensibility to 
changes of caliber — both dilatation and contraction Intravenous in 
jections of salvarsan or uroselectan, as is well known cause pain 
during the puncture of the vein wall and If the wall is damaged and 
becomes spastic, painful sensations may persist for long periods 
Stimulation of the perivascular sympathetic plexus is probably re- 
sponsible for this pbenomenoo However diSerent arteries are loimd 
clinically to respond differently to obliteration by surgical ligation. 
All arteries arc not equally sensitive to the compression resulting from 
trauma. Ligation of the superior thyroid art^ often causes pain 
radiating to the lower Jaw wbfle ligation of the inferior thyroid is 
notably painless Odermatt found that ligation of the common carotid 
niac and pan of the mesenteric supply was painful He found that 
some arteries which were sensitive to ligation were painful when dls 
tended. The true paths of the afferent painful Impulses from the 
muscles are not entirely established. It seems definitely established, 
however that these impulses pass through fibers connected with the 
posterior root ganglia of the spinal cord and are no different from 
sensory nerves elsewhere In the body they simply happen to travel In 
the same sheaths with so-called sympathetic nerves In the same 
sympathetic trunks the efferent vasocomtnetor fibers may pass down 
to the vessels VasodHstation is probably not so simple a reaction as 
vasoconstriction Lewis has convincingly demonstrated that dilator 
fibers may be present In the sensory nerves and not act directly on the 
vessel, but cause the liberation in the tissues of a hlstsmine-h'te body 
the H-substance ” which dilates capillaries by a direct chemical ac' 
tJou on their muscle walls 


3 Muscle ischemia, either from vascular spasm or pressure on the 
blood vascular system of a muscle by edema, extravasation of blood 
or the cellular products of Inflammation may cause pam on active 
motion Lewis finds that paio may develop in contracting muscle even 
without artenal spasm. His observations lead to the view that the 
stimulus causing pain Is determined by some chemical or pbysio- 
cbcmical agency within the mass of muscle When a muscle contracts 
a release of metabolites occurs within the fibers and obviously these 
may diffuse and cause the painful stimulus Histamine or the “H 
substance U also Uberated in Injured or inflamed musde This mav 
sffraulating a^t At ^y event, a stimulation of the absorption 
by the circulation of metabolite* or histamme-Iike substance* or the 



S n Mxiscle-Tcndon System* Tendon Sheath*, Bnnae 

edematous fluid produced by trauma or by muscle action, may rcctfff 
on ^normal status of the vasorcgulatory apparatus, this aJi fa de 
^evfation of pain on active motion of Injur^ or diseased muscit We 
agent for the relief of vasospasm in deep heal 
(oiathermy) The appbeation of diathermy for this purpose bs b«n 
recently described by de Takats In the reestablishment of the balioce 
of t^^ vaso^tor arc, tbc approved physical treatment is “cootrut 
alternating application of beat and cold Supcrfidal tad 
wish 8^ massage, or efH^rage Is reSected through the vasomotor 
^ ^ 1 ? I j wuscle, Inducing capillary dilatation of the musde benoth, 
out it is doubtful ff massage of the muscle Itself is ever Jostlblifa for 
purpose and, in the flaccid paralyzed muscle, probably fa acthtly 
rwnr^taj to the maintenance of vasomotor stabflfty and roetsboSc 


A^e Motion.— Muscular action of a voluntary nature canpre- 
“f changes in muscle tutus than i> usnllr 
|™pOTe<J The single action of muscular conlracticii on the part of 
8™“?. »Wch produces the desired effect of 
center ® moving a Joint at its fnlcnnn ta 

saompanled by two other typo of muscle ^ 
and ^ergia Muscle re&iucaticin «irf te 
hshnientof"SSn codrdlnatlon must contemplate the 

Wh^ v^W '“=«■» for ooery movement reidoal^ 

^ o7 ^ one mu^to conloct, Its oppw^ 

inhibited of redprocal Innervil ioo. J * 

^ iitofS. of the Joint acted upon A ^ 

the same time For phyrioloric contraction and refaiati® *{ 

^s^Hr^ For any muscular ,<uL eaerted upon a Joiat, seve^ 

Tn^ a ^ the moving parts, as foDows 

class. In mSn^TSL thf*iS* P'^”^ movers constitute the W 
thumb and fingers P™i*gonist3 are the floor mnsclel of u* 

•ccond clao mid ta Ih^ 
the action of the flexor. taler/ere with the accomplfshmec^ 

However the reflation nl uiT “‘““o! of the thumb and flnge» 
unqualified than the contr.rif' ®“tafooi»Is Is no more complete i» 
reeled aS in ^ntor. Flexion b not an ^ 

opposing extensors bCTentlaiuf^* fo™ *o<f relaxation of tte 

therefore not intended toMmrri ?? ““f * iS,, 

completely or Irmnedlatclv . notion that the antagonists reW 
balance In slowly eccomplu^ f^ere is always a nice 
and harmoniously to everv ff’* antagonists react shtsv 

tagonlits During violent conttSSu.^ motion produced by the ptm 
quickly and almost comp,«.„ 
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by sudden relaxation Is takfn up by the resIHence of the elastic 
muscle. 

(c) The third — the synergic or fixing muscles — displays an 

action which Is secondary and designed to aid the prime movers of the 
jomt In clenching the fist, the ^ergists are the extensors of the 
wrist, which aid finger flexion by lengthening the ngid arm of the 
lever by including m it the ulna and radius Even the triceps may 
contract to steady the elbow when the fist Is powerfully clenched In 
reestablishing strength of motion In weakened flexor sublimis and 
pirofundus muscles every physical therapy technician has noticed how 
the synergists If unlnvolv^ m the pathology will tend to extend the 
hand at the wrist when voluntary nngcr flexion is attempted by the 
patient This constitutes an overaction of the synergists 

Muscle Balance- — As an adaptation to physiologic need certam 
groups of muscles in the human body have developed In strength of 
motion and resistance to fatigue out of proportion to their opposers 
In the lower limb for instance the antJgravity muscles — wWch are 
the protagonlste In enabling a man to stand upright — are, m general, 
more powtnrful than thdr ORXinents while in the shoulder the adduc 
tors and Internal rotators overshadow the abductors and external 
rotators Another example is the relatively greater strength of the 
flexors th;^n of the extensors of the wrist and fingers. In splinting or 
Immobnixing a jomt In a cast, the principle of muscle bahince must 
be remembered as It Is Important to put the muscle groups at rest in 
a position favoring the refetabllshmeot of motion in the weaker group 
as against the stronger The joint must be flexed somewhat m the 
direction of the motion of the weaker group More important still is 
the admonition against allowing a paralyied joint to assume the posi 
tion of contraction of the stronger group e g allowing an mjured 
shoulder to be carried In a sling In the position of adduction and 
internal rotation until shortening occurs in the more powerful adduc 
tors and mternal rotators More damage is done In the weaker group 
by allowing overstretching than m the stronger group by allowing 
contraction and fibrosis Sir Robert Jones daims that m flacdd 
paralysis of muscle a singje lapse in the protection of the weaker 
group against overstretching will set back the ultimate reemery of 
muscle function for months 


Muscle ReiL~Tbe position of fixation of a jomt when only one 
musde or muscle group is mjured inflamed or flacdd from paralysis 
constitutes an entirely different set of desiderata. The nonnal miide 
can be considered as possessed of two functions— that of contraction 
and that of relaxation During the exhibition of dtber of these func 
tlons the contraction of a musde or the relaxation of a musde to 
'“J “”‘n,ctlon of lb opponent, a mtude may be 
deseribed aj being m a Btate of imtatlon. To be more tecMc^ 
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Meyerhof and others have described the histologic appeanuicc d 
striated musde fibrils as consisting of an acconhon like arrsngenwit 
of ‘spongioplasra*’ suspended in a more fluid ‘hyaloplasm® wiki 
permeates interstices of the spongioplasm" during relaxation tad 
Is expressed from between the folds of accordion during cootrtc 
Uon, both states representing a change In configuration from the mA 
ing stage. 

The position of the various joints at which the opposing groups oi 
muscles are balanced varies with the anatomy of the joint and osmUy 
coincides with the largest capacity of the joint cavity GeneaUy It u 
identical irith the roost useful position or the position of eJcdlco for 
ankylosis. Thus if we desire to put the joints and muscles produefag 
rotation of the radio-ulnar joints at rest, a point midway bebrtffl 
pronation and aufrfnatlon is chosen, while, If the knee and its fi«oo 
e^ensors are to be put at rest, a position of slight fiedoo h 
derfrahle However when <me set of muscles is weakened or paralyxed, 
It is rested when the joint Is la such a position that the opposen ire 
j relaxation or elongation beyond the normal status cd^ 

^ represent eqiflllbriuro for the particular joint Thb o 
dewK^ as the tero position” and represents the positloQ Irom 
wm^ it h roost advantageous to b«in the reSstabUstonent of antiW 
motion since the minimum of muscle strength Is necessary £o 
weakened muscle to produce the first few degrees of joint modezL A 
w«toed musde cannot always pr^utas voluntary modal frtm » 
position of P‘eat<« leveraw and greatest rdaxatlon of musde. This 
^ weakened by paralysis, which initiates^ 

^ banging against the of the erect 


lemoris to flex the thigh ot a pai^ 

e^tn by electrical te.U If “f a ^ 

or neuromuscular arc retrahiln. r functionless. J 

floating In water takes 

funrtion in initiating motion 1”^?'' 

which is suspended In a medh^^^J^? 

Such methods ol reSducsS^. 

tire than sthnulalhm by electric cnmJf™^"* 

cUdting the stretch reflcM^iS^^if' 

xusomotor tone with the iocreaX «^hitlon to re&t^ 

Into this scheme oi muscle rehahmuS *'*' ^ smootW 



Treatment of Muscle-Tendon Pathology 


Vein* nj -t-L 


Phyhical Teeatment or Muscle Tendon Pathology 

Contusions and Sprains. — The management by physical treat 
roent of the acutely traumatized muscle and tendon is rather um 
versaHy standardized and generally accepted as consisting of rest 
elevation and the relief of edema and passive congestion. Little can 
be added to the general Indications for treatment The application of 
physical treatment to Injuries of soft parts presupposes that a definite 
diagnosis has been made This assumption cannot be made without 
complete investigation of the possibilities of underlying bone and 
blood vessel Injury In 1912 Ross and Stewart provided ample eiperi 
mental evidence that the bgaments have a greater tensile strength than 
the bony prominences to which they are attached They showed that 
when there is a so-called tear of a ligament, this takes place at the 
insertion of ligament into bone in the great majority of cases and 
that, with the tearing off of this ligament attachrnent a fragment of 
cortei Is wrenched loose The common type of ligamentous mjury 
then, is a periosteal injury with the avulsion of an apophysis of bone. 
These hgaroentous Injuries are in reality fracture-sprains not simple 
sprams The same mechanism is operative when a tendon Is Injured 
by sudden stretching as for instance In falls on the extended arm, 
vrtiere the flexor muscles of the wrist and fingers and the extensor 
muscles of the elbow are forcibly stretched Fracture is much more 
common than tear of ligaments or muscles and If a muscle-tendon 
system Is tom off a fragment of bone at its insertion comes off with 
h The indications for treatment of this ‘sprain fracture'’ are entirely 
distinct from the treatment of a simple strain of muscle or tendon 
\ ray diagnosis is essential here Fractures of the greater tuberosity 
of the humerus are easily mistaken If not i rayed for sprams about 
the shoulder and alight cortical avulsion Fractures of the great 
trochanter tip or of the base of the fifth metatarsal, where the 
peroneus brevis Inserts are easQ> overlooked and considered respec 
dvely as gluteal strains or peroneus tendon sprains. 

Injuries of the back are frequently dismissed from serfous con 
rideratlon as merely muscle contusions and physical treatment is 
directed on a basis of this diagnosis Writing on the with which 
mistakes are made In back contusion* Cohn makes several Important 
points 

I The diagnosis of contusion is not justified unless everything 
else IS eliminated ® 


a Proper Investigstion wfll reveal a greater frequency of fracture 
of the transverse processes incomplete fracture of the vertebral bodies 
and sacrai injuries 


fli, cxamlnaUon with detailed records of our 

nodlngs will eliminate damage smta. 

4. Pallejitj will IcM pKnuntnt dirabiUty It tbtir condlUoiu 
ire properly treated m their early atagea. ’ tunoiuoila 
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Meyerhof and others have described the histologic appearance of 
striated muscle fibrils as consisting of an accordiondlke arranj;fa:i^ 
of spoogioplasm” suspended m a more fluid ‘'hyaloplasm wM 
permeates the Interstices of the “apongioplasm” during rrian ttm ro 
IS expressed from between the folds of the accordion durmg 
tion, both states representing a chany In configuration from the rest 
mg stage. , 

The poalticm of the various joints at which the opposing ptiops 
muscles are balanced varies with the anatomy of the joint 
coincides with the largest capacity of the joint cavity ^ 

Identical with the most useful pt^tlon or the position of 
ankylosis. Thus, if we desire to put the joints and ransdes 
rotation of the radio-ulnar joints at rest, a point midway 
pronatlon and supination is chosen, while, If the knee and 
and extensors are to ^ put at rest, a position of sli^t Scri m a 
desirable. However, when one set of muscles Is weakened or paralyie^ 
it Is rested when the jomt is fn such a position that the 
In a state of relaxation or elongation beyond the normal ^ 

aldered to represent eqnlllbrhim for the partloilar jcdnL ™ ” 
described aa the “tero posiUon’ and represents the posldoo ^ 
which It is most advantageous to begm the reestablishment of aco^ 
motion, since the minimum of musde strength Is neossaryjo u* 
weakened musde to produce the first few degrees of joint motiocu a 
mmi-la -1.... > ..Jl. wirtriftO from a 


-.J weakened by paralyais . , 

abdu^on In the arm hanging against the aide of the erect ^ 

an arm begumlng with the arm lying at 45 degr«® 
don with the patient in the supine position Another example is w 
^mty of ^ flaedd quadriceps femoris to flex the thigh of a 

»>do ivitt the thigh djeady flexed s few degrees luii 
Inebnlty to Initiate flexion of the thigh -with the paUent standing son 
with the weight of the leg exerted against the weakened floor M 
ap^rently completely parxlynai musde is often found when tesW 

In zeroposiUoo to rrdiihU sonw function under drcunatences oi^ 

•trength and contraction. This con^ 
of Wery of motion” may exist in motor paralysis of a mnscle wWA 
even hy electrical tests, appears to he com^^ functloilless. MofJ' 
m neuromusimlar m retraining of weakraed musdes of a patio‘ 


c c nr .rfann-un- — ■ PsactJcally its own specific gr®^^ 

considered Infinitely mote eflro 

elidtlng the 1^^ ‘•“rmlc lUmulatlon to reJstsh^ 

\'asofflOtor tone wim the Increashig strength of the musde fit smoothly 
into this seberoe of musde rehabiliution. 



Treatment of Muscle Tendon Pathology 


The best guide as to the depth of massage b pain. The technician must 
be repeatedly warned and the patient advised that massage to be 
effective and not injurious must t-eep below the threshold of the pain 
impulse 

The question of the early employment^ after contusion of heat or 
cold depends also upon the patient s reaction Severe angiospasm is 
painful and if the application of either heat or cold or the contrast 
bath of alternating Iwit and cold, leav'cs a painful extremity or muscle, 
it IS contraindicated. In most cases, howcv'cr heat is the dwlce of the 
patient However it b Important to note that this is not always true. 

In 1917 Leridie be^ to make oscfllometnc tests on contused 
extremities His associates Flerei, Albert, and later Fontaine and 
MIloycvitch have repeated and ehdwrated these tests. After a con 
tuslon of any part m man the penpheral nerve ending are exdted 
and by reflex action the equilibrium of the vasomotor system is dis- 
turbed These osclllometric tests prove every traumatism to be above 
an, a traumatism of “vasomotoridty The disturbance of the v-aso- 
motor equIUbrium expresses Itself sometimes after a brief stage of 
constriction, by active vasodilatation. As a rule these vasomotor 
duLPges are transitory and bence of no importance to the physical 
therapist Sometimes, however the (fisequIllbrluiD persists and either 
(1) a chronic spasm and constriction of vessels or (3) v'asodllatatjon 
becomes a piennanent state. Furthennore Lenche beeves that the 
VBSodilatory state is not continuously the same there being at the 
begmning a varying penod of active vasodilatation with local hyper 
emla, followed finally by passive vasodilatory changes with cyanosis. 
It Is difficult to analyic the reasons for this sequence or to account for 
it definitely on a basis of our present knowledge of the autonomic 
nervous sy^em control of the caliber of blood vtsscIs, It presupposes 
an active vasodilator mechanism which, as has been mentioned above 
has not been satisfactorily demonstrated In man. Individual sus- 
ceptlblhty may be the dedding factor With Policard Lericbe has 
demonstrated that an atrophy of bone as well as of musde, occurs 
concomitantly with vasodllalatlon In the adjacent soft parts In the 
first class with beginning chronic vascular spasm, it is important to 
secure the return of the normal vasomotor balance by gentle massage, 
mechanotherapy graded exerases and, above all penetrating ^tby 
diathermy All these means of stlmolatmg vasomotor tone may easily 
be ov-erdone and the danger is greater In too energetic than In too 
moderate treatment. 


In the group with vasodilatory reactions unless elevation of the 
part Md bandaging to rd.ave tbn Fwdbng are Instituted edema and 
may Ke the -bratvny edema” of lymphatic 

t^mi^on plus Inlectlon. Leridie bebet-es that the type trith vaso- 
dHatations .Eould be treated by the topical appUcifoX 
or even ice at frequent mtervals He raises the question of the 
value of local hloodJettlng an antiquated method for the iSf^ol 
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Espedal care must be displayed In the study of spnuoed »nd teate 
muscles to determine whether the trauma described by the padcit w 
really severe enough to have resulted In the degree of teodenea, 
spasm and loss of motion displayed by the Injured musde-tatdoc 
system On examination of the patient for tenderness and Increasfd 
consistency of the various affcctwi muscles, the examiner must ilwap 
try to find a suitable mechanical explanation in terms of nrasdc ftme 
tlon The origin insertion and course of the affected musde 
correapond mechanically to the probable lines of transraisskio tw 
dissipation of the traumotiting force If the subjective syraptcra ar« 
too severe or the lines of transmission of force unlikely aftk a ghto 
trauma a search for other pathology thnn muscle-tendon Injori nwsl 
be made One of the most spectacular mistakes ever made 
osteopath stands out In the mind of the writer This occurred wo® 
he ’mtnessed as a medical student, the removal of a gangrto^ 
appendix from the Up of whldi protruded one-half the length of * 
pin. This pn had been swallowed weeks earlier and bad caused 
pain and spasm of the psoas muscle, into which It had penetrated- 
Prior to the operaUve removal following the advent of gangr*®® 
ap^rhdtls the patients tender and contracted right 
Md been thoroughly and coasdenUously massaged and msnlpuktw 
by ^ osteopath, A retrocecal appcndldus ttn easily be treated for JJ 
strained ps^ musde and an infected kidney for a straiued ^ 
spastic <padratu8 lumborum muscle. 

Injuries of the musdes about the elbow are found to conceal * 
f^u« of the radial head in a surprising number of cases since W 
ad^t of routine x ray exarolnaUon of injuries and this is roost un* 
many o( tlw« fraclurej dotrva Jmmriiatt rtmov^o' 
^ offending fragments One of the roost 
camfustd inJuna i» that of tratBvCTBc fracture of the scaphoid, 

^ “f or a traumatic t^ 

*>«■“« U-' fimt X ray picture doo 

another view taim a ^ 
ahwrpUon of the bone margina at the fracU^ 

S ■>n°wa the fraemre to ha 

the time however at wwTlfflSSj’ ,"“',1 533 

the edema or produOa of InS^? purpoae of 

the atretch re^ or .tlSTf^" 

should be initiated the opinion, of Some 

believe that paulve moIlM or ^enS^S 

anpplant mrmage Thb prob,^ 

nuScur Insmeral « te 

maaveur the more hU tendency to more if 

nus^ge during the procec 
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The best guide as to the depth of manage U pain. The technician must 
be repca^dly warned and the patient advised that massage to be 
cflective and not Injurious must keep below the threshold of the pain 
impulse. 

The question of the early empSoymcnt, after contu^on of heat or 
cold depends also upon the patient a reaction Severe angiospasm Is 
painful, and if the application of either heat or cold or the contrast 
bath of alternating brat and cold leave* a painful extremity or muscle, 
it Is contraindicated In most cases, however heat is the choice of the 
patient. However it Is Important to note that this Is not always true. 

In 1917 Lerkbe began to make osdllometric test* on contused 
extremities His associates Flercx, Albert, and later Fontaine and 
Mlloycvitch have repeated and elaborated these tests. After a con 
tusion of any part in man the peripheral nerve endings are excited, 
and by reflex action the equilibrium of the vasomotor system is dis- 
turbed These osdllometric tests prove every traumatism to be above 
afl a traumatism of ‘vasomotoriaty The disturbance of the vaso- 
motor cquiUbrium expresses Itself sometimes after a brief stage of 
cmutriction by active vasodilatation. As a rule these vasomotor 
changes are transitory and hence of no importance to the physical 
therapist Sometimes, however the dlaequfllbnum persists and either 
(i) a chronic spasm and constriction of vessels or (*) vasodHatation 
becomes a permanent state Furthennore l^encbe beeves that the 
vasodflatoty state Is not continuously the same there Vlng at the 
beginning a varying period of active vasodflatation with local hyper 
emia, followed finally by passive vasodilalory changes with cyanosis. 
It Is difficult to analyze the reasons for this sequence or to account for 
it definitely on a basis of our present knowledge of the autoiKmuc 
nervous system control of the caliber of blood vessels It presupposes 
an active vasodilator mechanism which as has been mentioDed above 
has not been satisfactorily dcmonslraled in man. Individual sus- 
ccptfbihty may be the deading factor ’With PoUcard Lerichc has 
demonstrated that an atrophy of bone a* weU as of musdt occurs 
concomitantly with vasodflal^on in the adjacent soft parts In the 
first class with beginning chronic vascular spasm, u Is important to 
secure the return of the normal vasomotor balance by gentle massage 
roechanothcrapy graded exercises and ab<r,e all penetrating beat tw 
diathermy AH these means of stimulating vasomotor tone may easily 
be overdone and the danger is greater in too energetic than In too 
moderate treatment. 

In the group with viut^oty rntcUoM unltM drvaUon of the 
pjrt ud bandaging to relieve the jwelhng are ImUtuted edema and 

ddatatk™ I* tested by the'S^ 

or e,-eii Ice at frequent intervals He raises the .1? 

value of local blood letting an anUqttated method for tie lEuM of 
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Espedfll care must be displayed In the study of sprained ind teads 
muscles to determine whether the (rnunia dc5<^bed by the polkol ns 
really severe enough to have resulted in the degree of 
spasm and loss of motion displayed by the Injured moscl e-tta m 
system On examination of the patient for tenderness and laaeisefl 
consistency of the various affected muscles, the examiner must 
try to hud a suitable mechanical explanation In terms of 
tJon The ongin insertion and course of the a^ected muscle rhorm 
correspond mechanically to the probable lines of transmnsion xm 
dissipation of the traumatizing force If the subjective symptoms irs 
too severe, or the lines of transmission of force uniiiieiy after s 
ttaurna, a search for other pathology than muscle-tendon injury art* 
be made One of the most spectacular mlslalces ever made o y 
osteopalh stands out in the mind of the switer This occurred wW 
he -witncBsed, as a medical student, the removal of « ganpenW 
appendix, irom the Up of which protruded one-half Uie lensth o' ‘ 
pin. This pin had been swallowed sveehs earlier and had caused 
pain and spasm of Uie psoas muscle, into which it had peathsiw 
Prior to Uie operative removal following the advent of 
appeirfldtis the paUenPs tender and contracted right 
had been thoroug^ily and consdenUously massaged and nantou^ 
by an osteopaUi, A retrocecal appendrdtis can easily be 
sUained psoas musde, and an infected kidney for a strslnsd ^ 
spasUc quadratus lumborum muscle. 

Injuries oi Uie musdes about the elbow are found to “a“" * 
fracture of Uw radial head In a surprising number of cases since w 
advent of routine x ray esamlnaUon of injuries and this is n«4 
[wrtant itoce many of these Imduies deserve Iraroedlale removal « 
the ra^ ^ 7 oSendlng fragments. One of the nv^ 
^fiised injuries is Uat of transverW^ fracture of the scaphoid iThl“ 
» ‘Pri'*” of ligaments or a Uaumstic te^ 
synovdtb a^ut ^ wrist, because the fi^xway picture does ad 

abortion of the bone margins at the Ir*^ 
(which constoUy occurs In fractures) then ailom^ fracture to ^ 
seen ns a radiolucent defect. 

and rest by splints or light bandagin* ^ 

■tg ede™ or 

‘.?^Id't lahul^? Se'.^^' ot'dirTre^'w 

believe that passive motion or reslsUve exer^ '^IJ^'^niyeallreiy 

=•“ s 

=r; 



VoDanann s Ischemic Contracture 
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RxDbert Jones has often panted out, these surgeons prejudice is based 
on the faulty techmc of their procedure In forcible manipulation the 
following precepts are mandatory 

I Preliminary bating massage and manipulation must be con 
tinned until no further Improvement of function can be obtamed 

3 No acute or subacute arthritic” Joint must be manipulated, or 
Its attendant muscles forcibly stretched. 

3 The muscles to be stretched most be massaged while the stretch 
ing l5 taking place. 

4 The operation must be performed m stages 

5 At each stage one motion only can be attempted. For instance 
only the adductors of the shoulder can be stretched at one operation. 
Internal rotation and external rotation must be accomplished m two 
more separate c^rations 

6 Motion is continued only until adhesions about, or fibrous bands 
within, a sm^e muscle or group once are felt to lengthen Often a snap 
accompanies the breaking of adhesions 

7 The new position of the lengthened muscle must be mamtained 
after each operation. 

8 Heat and massage of the treated muscle must be continued until 
the tenderness resultteg from the forcible stretching has disappeared 
before another group is stretched 

By this graded method of forcible manipulaticm extended over a 
period of several weeks residual shortening and stiffness In contracted 
muscles may be alleviated. This method of manipulatjon should how 
ever be employed only after beat, massage and active and passive 
motion have failed fully to restore function In contraction of the 
flexors or extensors of the fingers continuous elastic traction may 
expedite the ordinary methods of physical therapy 


VoLXMANN 8 ISCHXMIC CONTXACTUaE 

Strotneyer (1838) and Volkmann {1869) described this disastrous 
complication of Injury and subscquenl Isdiemla producing a flexion 
contracture of the fingers, wrist and forearm. This condition well 
exemplifies the necessity of coSperation of surgeon pi^rskal therapist 
and patient In the treatment of every phase and stage in Its develop- 
ment. Once established as an extensive degeneration and atrophy of 
muscle parenchyma, with fibrosis of the muscle-tendon stroma and 
secondary involvement of nerve trunks and joints it chaHenga the 
most expert attempts at reconstructive surgical treatment, 

Ttw forrann h ^ commonat region Involved but other anatomic 

dem and imyieldfag Uyera and !epu of faaoa. Vott^ 
Umaelt coraidered the contracture as due primarily to the InteriS^ 
wldt the drculaUon ol muade cella from’^ght ^5t 
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congestion X-ater, he advises alternate local or general douches of hrt 
and cold water, as In the bvdrotberapy practiced at Aix-les Babs. 

The Rupture of Musclea and Tendont— The rupture or pardil 
rapture of a muscle or tendon may result from inusedar woloice or 
from direct sharp blow on a contracted muscle or tense tcpd on. If 
the attachment to a bone Is avulsed, U must, In most case be sor^ 
cally repaired Immediate repair of ruptured muscles and their 
and tendons should be undertaken before contracture of the mnscle 
and fibrosis of the stroma have occurred If Immediate repair fa ^ 
feasible, coaptation splints should be applied to the muscle hetty to 
prevent contraction and separation of the ruptured parts 
this is possible The part should furthermore be p>ut up In the posits 
assumed by the muscle during contraction, in order to approinnate ta 
separated parts and prevent shortening and contracture of the 
ing muscle group After repair, the muscle must be ImmobHIred , 
same podhon and the application of physical treatment, except 
IS contraindicated for a p^od of six weeks to two months, Aftfftm 
days to two weeks however a repaired tendon can be passively mc^ 
dally by genUe manIpulaUon of the Joint Involved to its 
^ugh^ arc of a few decrees The splint should be rtplactd 
diately without the cxhIblUon of any active modem ^ 

sideratlon m treatment Is sWn the avulsed tendon attachment, aito 
the spicole of bone it carries has been nailed back. 


The Chronic Traumatixed Muscle— The patient often P«»^ 
tomsdf for treatr^t after fibrosis and ccmtiaclure ol an toj^ 
rausde and sometinws of Its synergists have already occurred 
qne^on of grat^ or forcible stretching presents itself Tbt gr^ 
s ^tch ing ofa shortened muscle is distinctly an art The novice 

expects results to appear too rapidly Massage, after baktogf 
Jath^y ^ smr^t softened the musde Is the routine appr«^ 
Pain or at least d^mfort, during treatment does not prevent a 

^ Indicates damage to the 

7^ ^ ^ question as to whether dally hnprovem®^ 

S^ch a course d 
reached where no filler Improvement h 

^ adjacent joiptXmbearsbk 
1 (^vlnced that no tuberculoiuOT iroDorrbeal Infecttoo 

exists in the joint, and no active arthriM or grawiuc , ^ 

tioni-ain be oUmipted ^ SKb 

geoni itrennoudy lo condemn forcIhll^^V^ theb 

own unfortunate experience In too forriW*^’”'^*5”u*’ itff lofnl 
and .hortened muxcle group, “ ’iljSj 

nggmt,.ed bn, made them o?"tLreul'^^ 
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The onset of symptoms the Ischemic stage fa often acute and fol 
loTTs the damage to the muscles within 12 hours Before the extrinsic 
pressure of the splint or cast fa removed or the circulatory obstruc 
don IS relieved the part distal to the injury becomes cyanotic or gray 
cold and pulseless edema develops and the pain fa severe Flexion 
of the fingers begins to appear and attempts to correct this aggravate 
the pain Removal of the cast alleviates ^ pain to some extent, but 
the swelling continues to be present for several days, though the pulse 
returns The flexor pronator group now feels firm to the examining 
finger and may be palpably friable Loss of power fa noted ra this 
muscle group and sl^ sensation over the roediM or ulnar distribution 
may be decreased The patient finds the hand now practically useless 
in grasping 

^me cases develop more gradually with a smaller degree of pres- 
sure or obstruction on remov'al of a splint, or on examining an In 
jured arm sevTral days after immobllfaatlon, the affected muscles 
are found to be firm and have started to contract. Pronation and 
supination arc limited and the forearm tends to pronate If the pro- 
nator radii teres fa Involved Often elbow motion fa limited On re- 
moval of a cast or splmt if muscles and shin axe found sloughing from 
pressure the harm has been accomplished even though no warning 
pain has been experienced 


Treatment. — ^Tbc treatment at various stages furnishes a striUng 
and typical example of the importance of adopting tbe viewpoint of 
muscle protection treatment during all phases of the surgial rrmn 
agement of injured extremities. Propaganda against circular casts 
for the injured elbow and forearm and attempts at forcible retention 
of reduction or coaptation of fractures by splints has been thorough 
and m general effective. Thorough training In the surgery of mjury 
Indudes inculcation of the prfodple of complete and anatomic re 


duction of fractures of the humeral condyles with early open opera 
Uon if gently applied dosed methods f^ The education of every 
medical student must feature the dangers of any fracture treatment 
which leaves the part painful after reduction has been accomplished 
In elbow fractures fn which the Jones position of complete fleuon 
and supination — even If the fractures by subsequent roentgenologic 
check up are seen to be perfectly reduad — leaves tbe elbow swollen 
and cyanotic or pulseless the complete fleuon must ^ discontinued. 
Every elbow or forearm fracture or Injury must be Inspected at fre- 
quent Intervals during the first few days for the advent of any of 
these dangerous symptoms of Impaired arculation In some Injuria of 
the forearm with or without fracture it is wise to decompress the 
tnusdes by lateral slits through the deep fascia. It fa better to employ 
el^evalloo airf traction un^ any unusual degree of swelling disappears 
^ to^t on rtductmo. Hot drcMmg, and dlalh^ 

nld In tbe relief of totrindc pressure of moderate degree Imi^S 
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quent ischemia and ischemic necrosis The degeneration of nmsde 
was thought by Bardenheuer to be due to toxic necrosis as the resoH 
of venous stai^ A third explanation is that of J J Thomas, 
believed that nerve involvement was not a complication bat s aecei- 
sary etiologic factor In assoda^on with Iscbwnia and varyieg gr*da 
of venous obstruction It Is apparent that extrinsic pressure from the 
application of a tight splint, circular casts or Esmarch bandages Is t 
common cause of the <«)ndltion, but Bardenheuer found that 8 pet cert 
of the cases occurred in fractures where no splinting or immohlHa 
tion treatment was administered Jcpson, and later Lewis detncfr- 
strated that an accumuiatlcm of blood or the advent of edema m the 
deep vaginal ^jace (Prentiss) on the flexor surface of the forearm can 
prod uce ischcttdc contracture Jones states that 19 out of 4® 
were associated with fracture about the elbow Mcyerdlng found in 
lao cases treated at the Mayo clinic, that about 5 per cent had had 



PtO- S r>k*nia of ctuUc Kxiaaiaa opianba for etrfy ccotrtdBi*- 


sutrinadon trtd flfrlm by Ihc jemfs method of cooifW' 

left dijpbiced to * 

SS^tC^ tS fotced into the onteeo^ 

silt Into the de^ vngfnid^!^ “* 

In n few wT^to rejKSted 

pressure upon the flexor p^^™ “bnnsic « in*^^ 

established the patholoX^ta^^^ forearan muscles 
Irretrievable dansage IsdorS^^”' "=1™^ ssreHlng app<^ 

muscles b«»me necrotic, friable n«e?^.^6jla a short 
sented by fibrous cords and the Later they nre rtp^ 

hand ate encased In a fibrous "be forearm 

Ischemic ntrophy and the atro^^r’^’^? become softened sM 
Ushroent of muscular conlraS?^^ ^ 

the motion of the Joints ^ rigidity fibrous anlcylosis IfauU 
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The onset of symptoms the Ischemk stage is often acute and fol 
lows the damage to the muscles within la hours Before the extrinsic 
pressure of the splint or cast is removed, or the arculatory obstruc 
tion IS relieved t^ part distal to the injury becomes cyanotic or gray 
cold and pulseless, edema develops and the pain is severe- Flexion 
of the fingers begins to appear and attempts to correct this aggravate 
the pain Removal of the cast afleviates the pain to some extent, but 
the swelling continues to be present for several davs, though the pulse 
returns The flexor pronator group now feels firm to the examining 
finger and mav be palpably friable Loss of power Is noted in this 
muscle group and *hin sensation over the medl^ or ulnar dlstributloo 
may be decreased The patient finds the hand now practically useless 
in grasping 

Some cases develop more gradually with a smaller degree of pres- 
sure or obstruction on removal of a sphnt, or on examining an In 
jured arm several days after JmmobliixatJon the affected muscles 
are found to be firm and have started to contract. Pronation and 
supination are limited and the forearm lends to pronate If the pro- 
nator radii teres ia involved Often elbow motion is bmited On re- 
mcr^l of a cast or spUnt If muscles and skin are found sloughing from 
pressure the harm has been accomplished even though no warning 
pain has been experienced 


Treatment — The treatment at various stages fumishfis a strikmg 
and typical example of the Importance of adopting the vievrpomt of 
muscle protection treatment dunng all phases of the surgical man 
agement of Injured extremities ftopaganda against droilar casts 
for the injured elbow and forearm and attempts at forcible retention 
of reduction or coaptation of frartures by splints has been thorongh 
and in general effective Thorough training m the surgery of Injury 
Includes Inculcation of the pnndple of complete and anatomic re- 
duction of fractures of the humeral condyles with earlv open opera 
tkm if gently applied closed methods f^ The education of every 
medical student must feature the dangers of any fracture treatment 
which leaves the part painful after reduction has been accomplished 
In elbow fractures m which the Jones position of complete flexion 
and supinaUcm— even if the fractures by subsequent roentgenologic 
check up are seen to be perfectly reduced— leaves the elbow swoDen 
and cyanotic or pulseless the complete flexion must be discontinued 
Every elbow or forearm fracture or Injury must be Inspected at fre 
quent intervals during the first few days for the advent of any of 
these dangerous symptoms of Impaired diculation. In some injorio of 
the fon^m with or fracture It fa wise to dccomprcM the 

muade. by taterat sUts through the deep faeda. It « better to employ 
elevation atjd tracUou mtn any ununial degree of sirelUng dfaa3in^ 
than to Inafat on Immediate reduction Hot drcMma 
aid fn the relief of uilrfuaic pre^ire of mo<^ ISTd^ itSS 
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debridement and loose closure or drainage of contaminated nsude 
mjuriw prevent deeper infection end the effects of pressore fa lie 
deep muscular compartment, 

Mcyerdlng has admirably divided the treatment of the estaWaW 
ccmdltfon (nto several groups^ which can be modified someshat, » 
foUom 


1 When the muscle damage has occurred and has been diaipari 
■^^n a few hours by the symptoms described above as the onset, 
aw^onment of the treatment of fracture or indskffi of the foresna, 
or both are Indicated Relief of minor grades of swelling can be 
talnra by skilled massage Surface stroking (avoiding tbe edesnitco, 
^oHot and painful area at first and gradually encroaching & 
“tCT) Is succeeded in a few davs by deeper stroking and, nnaUy 
m couTM of weeks, by gentle kneading No such treatment iho™ 
D^oltowcd by pain or discomfort. In the word* of Mcnncfl, A 
^od^wOTking Uw Is that if pain can be relieved by massage, ^ h 
™ Active ^dse In a warm whirlpool bath, foUowed by gentk 
foe edoM tesulUn* from conrosJon Cm* I* 
»P""‘ or (ht type of 

^ dmtioo of the arm, J* 

doruig the penods wbwQ physical therapy fa oot 

<s first seen several weeks sftet lie contraettK 
^ probably of little or do value Tbe bonsteW 
'oWded, «id fibrods of tie mffidp ^ 
bath and active ofioroa by maasage and wilrl^ 

f^Ye ^ i* » ^tteTf^carefuI decifi* 

slrable. After the'S!j”^'*°° ^ contracting muscle b ^ 

it U uuquesUonably det*^ 
are alwayartrMoaider.hifk??‘„“'^™ ’15' oceans of elastic 

the hand should be exaYiY?/’^*' Pafent comes to tbe surggsi 
oompreasion and If this (s'S^ *’*“ “’o" or mdlal ne^ 

dkated to free the nerve ^Boos^ an operation la iimnediatriy ^ 
from dcatrix, a neurolysis being deW n 

a deformity otYS^'^^Y Present themselves 

stral^tened or fa which the fingers cw ^ 

wi^tbere Is no rSefYY with the wrist fiesed 

of the fingers or wrist, Ottm^u"' stWenlng In the joint cap^ 
and there are symptoms of nery* rJij? ** ** 

less favoraWv to il^ Jones itmI” T hese p^eots 
inassage and are best operaied cootlimous extensian 

massage to restore fleaftiOitv rtf*^ ® course of stretchlag 
supply Tbe operation of cboin> increjisc the Wood 

the BaPey operation of severing 
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the flexor supinator group and the pronator radii teres close to their 
origins and transplanting them larther doTfn the iorcaim The Max 
Page modification of transplanting the inner condyle, which gives origin 
to a large number of the fibers of the flexor pronator group to the 
inner aspect of the ulna offers a larger chance of establishing a firm, 
bony origin for the shortened muscles Either of these procedures offers 
less chance of resulting fibrosis than an attempt at tendon lengthening 
in the mist or forearm, where the tendons are already anemic and 
atrophied After from one to two weeks rest on a cock up splint, active 
physical treatment must be continued to preserve the blood supply 
of the shortened muscles and prevent fibrosis In the new region of 
operative injury Elastic traction splinting may need to be resumed 
Active motion Is of prime importance to preserve the neural and 
vasomotor arc. 

4 A last group of old contractures have atrophy of the bones and 
ankylosed i<^ts as well as atit^y and fibrosis of both flexors and 
extensor* of the wrist and fingers. The fingers cannot be straightened 
and yield no results from prolonged physical means of treatment, 
Surgery is definitely indicated here to restore somewhat the normal 
appearance of the hand which may atfll retain a sU^t grasping power 
or somb degree of opposibfUty of the thumb 


Spasu or VoLUNTAar Musclss 


There is a Urge group of cases which appear for treatment with a 
tendency to spasm of a muscle or muscle group These have been 
divided mto functional and ^reficid or "irritative but at a glance 
It can be seen that b any particular case it is not always easy to 
decide that the condition is purely funcUonal without a reflex com- 
ponent, There is no doubt that a contracture may begin as a func 
tional or occupational type and later on faupalrment of the neuro- 
muscular arc or vasomotor arc may occur from disuse of the part 
According to cause a better grouping suggests itself as 
I hfuscle habit and ocoipatlooal, 

U Reflex. 

a Without a vasomotor imbalance 

b Accompanied by or the result of vasomotor Imbalance. 

Iir Symptomatic of toxic, consUhiUonal nervous disease 
IV HystencaL 


The first group may fn some individuals be explained by sug 
gmtion the habit of contraction being established as the result of a 
trivia] trauma which causes shght pain on motion of a muscle croup 
Any trauma which disturbs the normal mechanism of the 
may lead to a purely functional disability It is difficult to draw the 
IlM brtwMn tiest and enja ot purpowfol oaggerstfan of Jinhl 
ijmptoma reaulbng from tie desire of the patient to receive ^ 
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pensallon or to substantiate a claim In common 
habit of contraction of a certain muscle or group at 
but later the patient by autosuggestion, believes that the conua^ 
actually exists, and finally is unable to control the action ol toe prop 
Involved This type of reaction can be described as 
consaois malingering the patient at first rcalliing Ibat « » 
disability, but later &Hng unable to distinguish between legiTO 
real disunity in function This represents one of the roost 
sequels of injury arising in connection with workmen s compen»»® 
claims, , ^ 

The cornmonest type of occupation spasm Is writers 
occupation which requires constant use or overuse of a 
likely to produce a similar spasm, especially If the 
in the occupation perform some highly specialised move men ^ 
necessitate elaborate coSrdlnatlon Thus, It U not ui«»®J“f. 
writers stenogr^hers and watchmakers to lose the use oft^ 
from sparai, the muscles commonly affected being 
of the fingers A similar condition Is seen in the new nafiita^ ^iHar 
who come from the class of men not accustomed to 
and who develop marchers’ cramp of the feet dunng fg 

of rollltaty training The pain may be located In the c^f “'“Tmsv 
involve the short flexor muscles of the toes. True equinovano 
devdop Physical therapy technicians develop fl similar craj^j" 
forearm muscles These various spasms ore commonly tht«gm ^ 
the patient to be due to a neuritis ChDdren practldng at tt« 


ahouldtt by coMidning th^ to ^prfnu’nTMd due to 
lAm ore In reaUty a reflex attempt for the miucles p«nW > 
Imnwbmie an Inflamed joint or prevent motions of the shoulder »»» 
aggravate a subdeltoid bursitis. 

It win be seen, then, that It Is not always possible to MP^“ 

reflex spasm from the first group but In case of the former 
should lavenl the inflammatory lesion which 
sible lor the spasm. Trauma of the mmscles may set up a 

.“L ‘ fSX ’•^8 Pol”! of hysterical disa™ 

or 1^ to the esubUshment of a bad muscle habit of imbalance fiMW 

artoal loss of po^ 
s^Uon due to the primary injury may pass off but the rtfl« 
tective contrartlm of musdes which pwt^tDOvenicnt of the injured 
ttaV^^xamlnation no eridence^ 
^ ■The reflex spasm may or may^ 

^ lyrr^” '"*a!an« In^te case there 

be a disabling pain It Is important to know whether this pato f* ^ 
to pressure on a sens^ nerve or not Xmlt is ^ 

to n tender scar on the inner ride of thTC^tSfibrosia 1>« 
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involved some sensory terminations wtich may result m walking on 
the outer side of the foot with the member held m supination. With 
the passage of time the pronators and eitcmaJ rotators of the foot 
become flacad and the supinators and mtemal rotators become 
spastic. Different types of anesthesia may develop If there Is an 
actual nerve lesion the sensory distribution of the skin of the part 
gives the typical changes In protopathlc and epicritlc sensation This 
aids in making a diagnosis as to the nerrc mi^ved and the level of 
the lesion so that a definite Indtcaboa is established for an operation 
to free the nerve from fibrosis Partial lesions of the median nerve 
furnish the commonest example of reflex spasm and result m a serious 
and disabling type of pain called causal gia. The writer has seen two 
such spasms affecting ie muscles innervated by the ulnar nerve with 
a painful paresthesia of the small finger and ulnar border of the hand. 
Anesthesia or hyperesthesia depends upon the extent of the lesion 
of the nerve. 

There is another type In which we find an organic anesthesia, a 
functioTial change In the use of the muscles and a loss of skin sensa 
tion may persist Indefinitely The question always arises here as to 
whether the disease is due to vasospasm 01 perlpbend nerve injury 
Ordinarily In case of vasospiaam, if this is of sufficiently marked 
degree atrophic changes finally appear In the skin, and the part 
becomes blanched or cyanotic depending an whether the lesion is 
principally venous or arteriaL As mentioned before the musde as 
wen as the skin is affected by these vascular changes, as determined 
by the experiments of Lericie The anesthesia of vasomotor type 
does not of course correspond to any nerve distribution. There is 
likely to be aomc edema and the skin ultimately may desquamate 
or there b a loss of the hair and the nails become deformed if the 
part affected Is the hand or fooL The anesthesia In these cases is 
much like the anesthesia of disuse described by Babinski and 
Froment Before the importance of the vasomotor tone in these 
was folly appreciated these authors described the above condition 


as ‘physiopethic contracture and Siccard called it “acromyotonus.” 
Weir Mitchell writing many years ago had evidently recogniied 
these cases as different from the ordinary muscular spasm without 
vasomotor Involvement which he called ‘paralysis from peripheral 
imtation. Every physical therapy techmdim has noted that, m treat 
ing any long-standing Injury of an extremity even when spasm or 
paralysis is not present to any appreciable degree there may be a 
marked vasomotor disturbance evidenced by excessive sweatme in 
the hand or foot of the Umb involved also that this vasomotor dis- 
imbance may appear as long as the patient 5 attention is called to 
his condlUon or when he begins to discuss his injury even befnr,. 
heat and massage are applied to the mjured part. It is evident 
fore that there b m autorannlc imb^ce ^ 

extxerrjaea and thU la affected by the merrtaiTte of & 
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pcDsation or to subttantlate a claim In common law Apparcndy, tie 
habit ol contraction of a certain muscle or group at trst Is votmtirT, 
but Inter the patient^ by autosuggestion, believes that the a)ttfr»ctj« 
actually eadsla, and finally ia unable to control the action of the poep 
Involv^ This type of reaction can be described as consdora and m- 
conscious malingering, the patient at first realolng that he has » 
disability, but later b^g unable to distinguish between feignd^w 
real disability In function This represents one of the most (fi&w 
sequels of Injury arising In connection with workmen’s canpeosauce 
claims. 

The commonest type of occupation spasm Is writers crat np Ai? 
occupation which requires constant use or overuse ol a 
likely to produce a similar spasm especially If the rousdes 
In the occupation perform some hl^y spedallxed movements woW 
necesritale elaborate codrdlnaUon Thus, It b not ^ 

writers sltnograpbcrs and watchmakers to lose the use ol tbdr cm® 
from spasm, the muscles commonly affected being the flgm r 
d the fingers A slndlaf condition is seen In the new mlllUry 
who wne from the class of men not accustomed to much 
and TO develop marchers’ cnirop of the feet during the 
of rnnita^ ttalamK The pain may be located in the calf 
involve abort flexor muscles of the too. True equbovarus wr 
develop Phyikal therapy tecbnldans develop a similar cramp m ^ 
ioreann muscles These varicrus spasms are commonly 
^ paUent to be due to a neuritis. Children practldng at the 
for long manliest a quite rimflar condWon, There is ahrag* 
question of the Importance of the psvcblc element In ««* 

It is «uy to make a mistake In the diagnosis of spasms about ^ 
^ ^ pritT^ and due to oc^Mtfcfi 
^/^^reahty a reflex attest for the muscles 
immobO^ an jobt or pr^^mollons of the shoulder ^ 

aggravate a subdeltoid burritis. 

tiat II is not always possible to sepat^ 
reSa ai^ best prop but In case ot^ fonner ca«W 

inflammatory Ies.on which 

sUJie lor UK spasm. Trauma ol the muscle, m»v net uo a reflet *- 

be associated vrtih a 

be a disabUns pdn. It 1, '??' ‘^1. d« 

10 pressure on a sensory o *je 

to a tender scar on UK buKT ride of b« 
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inwlved some sensory terminations which may result m walking on 
the outer side of the foot with the member held in supination AVIth 
the passage of time the pronators and external rotators of the foot 
become flaedd and the supinators and internal rotators become 
spastic Different types of anesthesia may develop If there is an 
actual nerve lesion the sensory distribution of the skin of the part 
gives the typical changes m protopathic and eplcntic sensation. This 
aids in making a diagnosis as to the nerve involved and the level of 
the lesion so that a defimte iodlcaboo Is established for an operation 
to free the nerve from fibrosis Partial lesions of the median nerve 
famish the commonest example of reflex spasm and result In a senous 
and disabhng type of pain called causalgia. The writer has seen two 
such spastro affecting the trrasdes Innervated by the ulnar nerve with 
a painful paresthesia of the small finger and ulnar border of the hand. 
Anesthesia or hyperesthesia depends upon the extent of the lesion 
of the nerve 


There is another type in which we find an organic anesthesia a 
functional change in the use of the muscles and a loss of skin sensa 
tlon may persist Indefinitely The question always arises here as to 
whether the disease a due to vasospasm or per^heral ncnr’e injury 
Ordinarily m case of vasospasm if this is of sufficiently mark^ 
degree atrophic changes finaBy appear in the skin and the part 
becomes blanched or cyanotic depending on whether the lesion is 
prinapally venous or arterial As mentioned before the muscle as 
well as the skin Is affected by these vascular changes, as determined 
by the experiments of Lendbe. The anesthesia of vasomotor type 
does not of course correspond to any nerve distnbutlon There Is 
likely to be some edema, and the skin ultimately may desquamate 
or there Is a loss of the hair and the nails become deformed if the 
part affected Is the hand or foot The anesthesia In these is 


much like the anesthesia of disuse described by Babinsld and 
FroraenL Before the importance of the vasomotor tone In these cases 
was fuHy appreciated these authors described the above condition 
as Vbyslopatiuc contracture and Siccard called it acromyotonus,” 
Wdr Mitchell writing many years ago had evidently recognized 
these cases as different from the ordinary muscular spasm without 
vasomotor involvement which be called ‘paralysis from peripheral 
Irritation Every phyrical therapy technician has noted that, In treat 
ing any long-standing Injury of an extrermty even when spasm or 
paralysis Is not present to any appreciable degree there may be a 
marked i-asomotor disturbance eiddenced by excessive sweating In 
tbe^d or foot of the limb involved also that this vasomotor dis- 
M. tu loog M the patimti attenUon 15 called to 

to condlUon or when he beginj to disaiM his injury even before 
and massatte are apphed to the injured part. It is evidenL ther^ 
fore that there Is an autonomic Imbalance In manv Inniri^*’ f 
«.remiUe. mrd thr. Is .Hected bv menSlZ^ of'^"pa“Eir^ 
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The apasm in these cases, while generally tonic, may also be claric 
of a rhythmic or of on irregular type. The commonest form of docic 
spasm IS probably seen in tibloUs posticus, being precipitated bj- 
wel^t bearing on the ball of the foot, EvidenUy thh muscle becooo 
shortened. There may even be Inversion of the foot The same ckoa 
may be seen In the calf muscles This clonic spasm may be a local 
condition having no causal element in lesions of the central nerwra 
system Irregul^ spasm occurs when two antagonistic groops of 
muscles both manifest reflex spasm the contracture of one set strtteb- 
ing the other, IniUatfng a atretch reflex fn the second groop. When 
these conditions are seen In the hand the physfdan awnmooly tbnis 
of an hysterical etiology but search for cause may reveal the devdi^>* 
mem of a reflex spasm from injury or nerve irritation. 

Symptomatic spasm of musdes may be due to tetany of viiwb 
types chorea or various diseases of the central nervous gysteii>-{« 
Inatoa cerebellar disturbances Parkinsons disease enetph^® 
lethwgica disseminated sclerosis and other diseases cauring 

^limtary muscles. However, these condJUons most be to 
no^ by many ngra and symptoms in addition to sp«m of w 
r^es Moreover the muscular spasm seldom affects om mosdc 
Th^ are mentioned In the present category because thej®- 
^ so far as phydcnl therapy Is «mceraei 

Iddltion to physi^ ierapy tht vsiioiis «*- 
iSt« daerre tLiapooUc coralderaUon. I” « 

”P«n«aoM7^1ong«i phydad tit^ 
oonni ffloS? tone must be n^ 

^ fod there h actual weakness of the inn«H 

t^spaam In the mu«J« edsts 

rmntner ^ ^ three groups are capable ol ^ 

irooD is to ^ greatoit dUBcuIty connected with J®? 

“d this requires the w«k of 

to time when eiamined raS? ™ aWtodes often varying 
any alteration in the reflex nr Qrcumstancea. Tl^ is 

than a slight ■=oIdoes, of tlS^ 

dtstnihances are nreseol '™™nty from lack of use. No tropaic 
Uons of the aSectrt^i,^ 

a result of successioi suffiSon , S^kiog changes in sy»P‘5®^“ 
Restriction of the visual fidd^h^huf P®‘‘“‘' notable fest^ 
sloos which do not concur ^ 

not based oo the nerve “‘*'5' anesthesto 

In the cases ol the first aod°^‘*i“ ““king the diagnosis 
musde atrophy may appear wfth”,'?? numbered I an^ 

with the reiaxaUon of the opposM 
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muscles, and the affected muscles may give an exaggerated response 
to percussion with a liammer The resulting contracture is laiige In 
amplitude often delayed m the nse to its height and slower than 
normal to subside After immersion in a bath of not paraffin wax, the 
percussion tests reveal more normal reaction. Electrical respwnses are 
never those of the reaction of degeneration. There is an exaggerated 
response to faradism unless the limb is so cold that skin resistance 
interferes with the passage of the current Galvanic current stimula 
tlon produces a slow contraction of large amphtude After the affected 
limb IS Immersed in hot water or paiaffin and retested the muscle 
responses are more brisk and approach the healthy muscle twitch. 
The amount of abnormality m response to galvanism probably depends 
on the proportion of vasomotor disturbances The tendon reflexes 
may be shghtly exaggerated or normal In Group III the deep re- 
flexes of the vanous nervous diseases depend upon the site of the 
lesion. The hysterical case is notable for not presenting changed 
reflexes or altered reactions to faradism or galvanism diagnostic of 
other muscle conditions. 


Treatment- — Every possible method of treatment has been sug 
gcsted in these cases. UntruesUonably the most important factor In 
their management Is flrst, to exercise to the fuD extent every muscle 
m the limb over which the patient retains control Since the cortical 
pattern of voluntary movement is not divided mto n^oscles but Into 
movements the patient must be Instructed as to what movement is 
necessary for exerdse of the affected muscle and then assisted m 
performing this exerdse until he is able to regain some voluntary 
control of the spastic muscle Gentle massage of the affected musde 
Is indicated but only up to the threshold of tenderness Gentle strok 
ing aids In relaxing the spastic musde preparatory to active or 
assistive motion First, the application of beat or immersion hi hot 
paraffin wax relaxes at least temporary vasospasm and allows a 
farther motion without pain than that which could be accomplished by 
the patient 1 / there were no preJfmlnary beating of the part The same 
apphes to gentle massage Surface massage furthermore aids In 
pation of edema where this exists It should be remembered that In aH 


spasms of voluntary musdes the point of fatigue is much lower than 
In normal musdes and it Is of utmost unportancc In all active motions 
to keep below the point where fatigue appears or pain develops This 
entire group of disabnities presents a condition where massage alone 
is almost certainly doomed to failure and where vigorous or energetic 
physical treatment of any sort may aggravate the cooditkm One 
of the greatest difficulties arising in connection with the reference 
by the surgeon to an unskilled masseur for treatment of this and 
other affections of musdes is the danger of too robust treatment which 
Ij c<^ to oOTr In the htmds o( a phyrical therapist trhose view 
point is that of a masseur and who has a hied ideTthat he can mb 
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out muscle soreness After active exercise is begun and the patient h 
convinced that pain on motion, tenderness and spasm arc wbiMing , 
be may develop a great enthusiasm for hastening his recenTry by 
strenuous exerdse nt home between treatments Sach a sltaalKo h 
reprehensible, and the physical therapist win not realise the onse 
of the return of symptoms unless he carefully interrogates the pslieot 
os to tho exact amount of exercise he takes between treatments, it 
Is advisable to give the patient written Instructions, in '■•ay sp«& 
language, as to the num^r of minutes of cxerdse be alwuJd take d 
home and the exact amount of motion or welght-bcanDg be aboold 
perform each day and to be certain that be follows this regime pffl® 
tflioualy Nothing is accomplished by attempting to hasten recowy 
of these patients Any return of pain or spasm necessitates il* ^ 
sumption of the primary stages of treatment, consisting of 
and the gentlest massage after which active motion can be Sfi® 
gradually resumed 

Occupational spasms, like writers cramp, often require imnjobflh* 
Uon of the part on a splint, with no treatment except baking ® 
mathermy until the weaimeas, tremor and lack of codrthnatlOT mw 
begun to lubaJde. Later the gentlest surface massage 
shoulder can be appUed for a few minutes a day Mennefl ^ 
g^t unpgrtaoce on the rhydimlc clement in massage of » 
eternity, probably with the idea that each passage of the 
hand ^mulates Uk rhythmic stretch reflex response and 

restoration of the normal coordination of musculsr action. He^ 
shoulder and elbow should be rhy^ 
at fim a swinging motion and later ofl 
pulley and roller exerdses always keepbig below the point of eidto* 
t^spasm. In the management of the paUent with wnters 
performed except those of actual wnbng 

P^ Of ^pasm large letters 

Im^vement conti^J 
untn theVdlnary handwritlDg h 

full ^ 

SB s*.”>!'asi'sr”” 
.i;*rKsis?s£?r 

IrrftaUcm dmumd. 

Jtarted Tbc taychlc tV 

pallent a oraBcW U wtotTmi 


nturommculnr arc ihaji 

lo jUmuUte the stretch refl«« 
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Spastic Paralysis 

active motion to retrain the nervous arc m coordination of muscles 
Tbc paraffin bath is particularly valuable in the type accompanied 
fay vasomotor disturb^cea Sometimes the patient must be investi 
gated for allergic phenomena and an effort made to desensitize him 
to the offending substance Reeducation of muscle coordinatlcra should 
begin early in these cases 

It Is often important not to treat the spastic part at all m the 
management of the hysterical case and to pay no attention to the 
patients complaints The prescription of general exerose, after ex 
plaining to the patient that yon realize there is no organic basis for 
his disability may yield a better result than too muA attention to 
the affected part. The management of the psychic features is outside 
the function of this discussion. Fortunately the settlement of a 
patient s rJmm for damages m on injury case Is only effective In treat 
ment of the spasm of muscles before the case hM actually become 
hystencal and while he still realizes that be is feigning the condition 
After a stage of hysteria is established when the patient can no longer 
realize that the condition is not feigned one stnting method of re- 
establishing his mental control of the situation is the production of 
full movement of the contracted part under anesthesia and the splint 
ing of the part In the position of full movement so that be re^zes 
after awakening that such motion can be performed and painlessly 
I have bad striUng results with tbe rebel of hystencal spasm of the 
masseter muscles this method 


Spastic Paralysis 


Cases of chronic spastic paralysis of the volimtary muscles where 
contractions and flenon deformities are already established whether 
from vascular lesions of the cortex or pyramidal tracts or arrested 
development of upper motor neurones or their connecting links in the 
bram stem or corf present some of the most disheartening conditions 
the physical therapist is cafled upon to treat Without the codperatlon 
of the surgeon and physical therapist the patient Is certain to pass 
from bad to worse At almost any stage of spastic paralysis the com 
bined efforts of the two however will be rewarded by some Im 
provement 


It IS important to remember that In the motor cortex of the 
cerebrum mdlvldual muscle actions arc not represented but the 
movement of the part is represented This movement pattern incJudes 
both the protagonists for any motion and synergists and the antae 
omsts and tbe fixing muscle# This is tbe law of reciprocal Inner\’a 
tion and Its Implication so far ns treatment is concerned Is that in 
rrtrainlng voluntary motion after spastic paralysis we ore retraiSne 
all these components of tbe motion In bnef we are not trainJmr the 
contort but to perform a coBrdlnated moUon. 

Stored !n tbe panetal lobe are too the memonea of eariouj mov^ 
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for the vanous muscle groups so that there is some deviation from 
the imdposlUoQ of the joint toward the weaker group of muscles. 
This means for Instaoce an abduction of the shoulder to protect the 
weak abductors and external rotators against the stronger adductors 
and internal rotators the splinting of the elbow m extension or sli^t 
flexion at the midpoaition between pronatlon and supination, or idth 
a little inclination toward supination because supination is normally 
stronger thun pronation We have now accomplished the first step 
toward protecting the weaker muscles by establishing muscle balance 
and In the prevention of deformity The position of decerebrate rigidity 
m the lower extremity leaves the foot plantar flexed at the ankle with 
the toes flexed and sometimca with supinatiotu These positions are 
corrected in the same manner 

After this pnmary consideration the patient must be made to 
understand that the return of movement cannot be brought about by 
massage or eJectncal treatment but by his own effort. One seldom 
sees a case In which some of the motor fibers are not preserved and 
the management of the case contemplates preservusg this minimum 
of muscle action and prevention of fibrosis of muscle which occurs 
In muscle during duuse The patient must not be continually in bed 
with his arms folded across his chest. If there is inability to perform 
simultaneously the vanous motions that constitute an act, because 
of tbe scKalled decomposition of mo>^ment5, some slight ^dividual 
movements may be retained and these slight voluntary movements 
with the assistance of the operator should be performed several times 
each day bnt not to the point of fatigue. It is important that tbe 
patient make a mental effort to reproduce the motions each time 
treatment Is given The appearance of each new movement will be 
welcomed and tbe patients Interest stimulated and his codperation 
assured. The motions of the opposite extremity aid In the motion of 
tbe affected extremity Rhythmic motion to music or by numbers pre- 
vents an excess of effort when the motion is performed. The reestab 
lishment of movement patterns In the brain may sometimes be 
stimulated by the appUatlon of faradic current of the sine wave 


form as by minimum stimulation with a Smart Bristow coil After 
the returning movement Is called to the patient s attention by this 
means voluntary movement can be accomplished. Further thun this 
electrical stlmulatiod has bttie or no place in the treatment of spastic 
paralysis It is very easy to overstimulate a muscle with electricity 
and cause injurious fatigue which results In more fibrosis than if no 
treatment had been imdertafccn The patient requires special advice 
when he begins to walk His natural Inclination is to walk In the 
easiest fashion by advanang the legs by arcumductiom DejdeGtine 
Jo the hip or knew and with the foot proMted and rv-erted 
^ pat^t should be taught to wilk slightly pigeon toed and to lift 
tbe leg with each itep eten II thU can be accomplubed oojy through 
a few degrees of motion ^ ^ 
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m^-patiems which the patient has carried otd before ^scasc {ate 
tbdr perfonnancej and these nicmories must be revhed 
Dejore the wluntary movement can be repeated. Furthenuort, 
movement of the unaffected extremity may help in rei^ 
nsiilng ^ memory of the act on the opposite aide. Assistive raomnat 
revive thU memory, which is of necessity the first st^ 
in rehabilitation (See Vol II) 

Ai treatment the types of spastic paralysis can be 

<hvided into four groups 


1 Vascular lesions — bemorrbage, thrombosis, embolism iofiunca 
riw growths involving the pyramidal system anywhere ifl h* 
^ compressed In the spinil cord fnxB 
7 distention from within as In the case of syiingomyda. 

or arrested development In the cortex— ti* 
8^c dl^egia of infants or LftUes disease Gradual death of Bctt 
produces spastic paralysis and an ainyotrc^ihfc 
iat^ sdo^ ^Tttls of syphlUUc origin affects the cerrfjral corto 
Regeneration and in disseminated sderoshi, tic 
^ pyramidal fib«B am daaPoytd. 

narfllvsl* ooif ^ corpus stristum prodoce Parilnsoo^ 

lethandca ccoadltlons foUowing encepbriit^* 

letnargica and progressive lenUcuIar degeneraUon 

as far M to physical tratoBit b 
outcry to say that ^ 

It can of ff"' frora 

poph* occurs in th. * KOicral rule that. If any great caj”; 

even In reipona nervous system function Is 
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practically unaffected reflexes lost. Certain rt^ca 
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movement of the evehsTisi ^ ^ which act bOaterally » tiat 
WTien this Initial ita^^ aWv expression are 

bH muscle# of the affected »oh»ides ipastn is found to exist io 
between the antigravitv anA with a difference In to« 

rince tone is coaceraed orfrw^ muscles — fn other woroSj 

posture the musdet involw t ^ ^’^tcnancc of posltiofi ^ 
man are principally affected “^tainfng the erect positico W 
position of decerebrate ridditv^^^^^ ^d to assume 
npper hmb is adducted at^ earlier in this article. 

foreann proaated and the ® elbow semlflexed with the 

represent the raovemenu of the ^gers flexed These modpos 
dntj In phj-skal treatment lo iJ***®*^ muscles and it is the fi^** 

deformiUes. It U important to aniint typical contracdoo 
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for the various muscle groups so that there is some deviation from 
the midposition of the joint toward the weaker group of muscles- 
This means for instance an abduction of the shoulder to protect the 
weak abductors eictemal rotators against the stronger adductors 
and Internal rotators the splinting of the elbow m extension or slight 
flexion at the midposition between pronatlon and supination or with 
a little mdlnation toward supination because supination is normally 
stronger thwn pronation. We have now accomplished the first step 
toward protecting the weaker muscles by establishing muscle balance 
and in the prc\Tntion of deformity The position of decerebrate rigidity 
in the lower extremity leaves the foot plantar flexed at the ankle with 
the toes flexed and sometimes with supination These positions are 
corrected In the same manner 

After this pnmary consideration the patient must be made to 
understand that the return of movement cannot be brought about by 
massage or electrical treatment^ but by bis own effort. One seldom 
sees a case In irtilch some of the motor fibers are not preserved and 
the management of the case contemplates preserving this minimum 
of muscle action and prevention of fibrosis of muscle whkh occurs 
In muscle during disuse The patient most not lie continually m bed 
with his arms folded across his chest. If there Is inability to perform 
simultaneously the various motions that constitute an act, because 
of the flCH:alied decomposition of movements some slight individual 
movements may be retamed and these shgbt voluntary movements 
with the assistance of the operator should be performed several times 
each day but not to the point of fatigue. It is important that the 
patient make a mental effort to reproduce the motions each time 
treatment is given The appearance of each new movement will be 
wdeomed and the patient’s interest sUimilated and his coGperation 
assured. The motions of the opposite extremity aid In the motion of 
the affected extremity Rhythmic motioD to music or by numbers pre- 
vents an excess of effort ^ihen tbe motion Is performed. The reestab- 


lishment of movement patterns in the brain may soroetimes be 
stimulated by the application of faradlc c u rre n t of the sine wave 
form as by minimum stimulation with a Smart Bristow coll After 
the returning movement is called to the patient s attention by this 
means voluntary movement can be accomplished Further this 
electrical stimulation has little or no place in the treatment of spastic 
paralysis. It is very easy to ovcrsUmulate a muscle with electndty 
and cause Injurious fatigue which results m more fibrosis than if no 
treatment had been undertaken The patient requires special advice 
when be begins to walk. His natural inclination is to walk In the 
easiest fuhioo by advancing the legs by drcumdaction nedectinff 
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ment-patlems which the patient hns carried out before di5ea5 e iua^ 
fered with their performance, and these memories most be i tried 
before the voluntary rommient can be repeated Fort haroi^ 
voluntary movement of the ima/Tccled extremity may bdp In rt&t^ 
lishing the memory of the act on the opposite ride. Assistive wntmenl 
may help to revive this memory, which fs of necessity the first 
In rehabilitation (See Vol II ) ^ u 

For purposes of treatment, the types of spastic paralyiis esa a 
divided Into four groufM 


t Vascular lesions — hemorrhage, thrombosis, 
tions, new growths Involving the mrramldal system anywhert to 
coufj^ These tn «ntnnl cord nto 


wills Involving the j^rramldal system anywudc ^ 

tracts may ^ compressed In the spinal ^ 

without or by a distention from within as in the case of syringomy^ 


tout or by a distention from within as in the case of syringomy^ 
a Lack of development or arrested development in the 
spastic dipleg of infants, or Littles disease Gradual death ol 
alls of the cortex produces spastic paralysis and an 
lateral sclerosis. Paresis of syphilitic origin affects the cerehrri cur^ 

3 In combined dcgeneratlcm and in disseminated sclcittsuj 
medunaty sheaths of the pyramidal fibers are destroyed 
4- Lesions In or near the corpus striatum produce 
paralysis agitans and rimllar condiOons foUowing eccephiuro 
leiharglca and progressive lenticular deg ene ration. 

The nunagement of hemlplegta, u far aa Ila pMoJ 
concerned can be divided into atages. It is customary to say th^ 
sy^tom are present on the opposite side of the body fref 
lesion It can be laid doiro as a general rule that, if any great 
trophe occurs In the central nervous system hroctlon is 
^ In regions remote from the structures Involved Dortag ““ ^ 
few hours we ^ the muscles on the opposite aide from the le»«» 
flaedd ^ tondeas with tbeir deep reBesSlost. Certain 
practically tweeted e^ mtades of the eyei chest and abdom^ 
The paralysis thm involves only the op^te arm leg or faa ^ 
spares su* ranges as thow of the eyeTwhl^ act bilaterally 
emoUonal eapresaioo are 

TOen tha InltU stage of dwek subsides s^ fa found to «bt fa 
ortremlty but^ a dffiereoce fal^ 
Nrtwetm the anUgravity and the gravity muscles-in other wi**; 
“fj’ PrfntdpaDy In m.lnfen.n re of poslllou 0^ 

In maintaining the erect posidon fa 
^ aBected parts tend to assn^'J?^ 
I ‘•^radbed eSuS in this article. The 

upper limb is a^ucted at the shoulder the elbow semiflesed, with the 
forearm pi^ed and the wrfat and ang^TfleKlTSM motfa" 
r^ot te movents of the Wronger Ufa the 6rit 

duly In ph^cnl treatment to prevent these tvnical contraction 
deformlUes. It fa Important to spUni Uju tS^ fa sero posUfan 
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Flaccid Paralysis 

Jomts The nonnal muscle is already possessed of the two properties 
of contraction and relaxation Relaxation Immediately aflects the 
paralyred group and its antagonists immediately begin to contract. 
Rest of a paralj’ied musde means both rest from Its function of 
contraction and rest from its function of r el ax in g which may result 
from contraction of its opponents. The position of musde rest has 
already been described as being that position from which the reestab- 
lishment of function is most easDy begun Rest is most smtably 
accomplished by splinting the splint being frequently remo\’ed to 
see that no damage is done o\Tr bony points and that no constriction 
of the blood supply to the damaged musde has occurred In the 
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mind of e\*eTy untnuned masseur is the ddoslon that massage can 
restore sUc and strength to the damaged musde This Is absolutely 
untrue No amount of massage can restore musde power or contour 
The only effect possible is stimulation of the strcui reflex If a part 
of this has not destroyed \'io/ent massage to the musde belly 
now depnv-ed of its nerve supply and in some cases with the vasomotor 
control damaged can only result in further Insult to the blood supply 
in the production of edema and later round cell infiltration In the 
early stage these flacdd musdes are undergobg degeneration Heat 
or the alternation of heat and cold may arouse some \-asomotor re- 
sponse and keep the tone of the blood N-esscls intact Stagnation of 
drculation should be presmted In some cases by elevation of the part. 
Alter a N-arying time which cannot be particularized in general^ 
cusslon tests sbouid be made to ascertain thj residuum of ner^-ous 



28 n Muscle-Tendon System, Tendon Sheaths, Bnme 

WTien the patient b seen with contracture defonnlUei already 
developed the surgeon must be consulted In the raanagemeit ol ue 
joints which is covered in another chapter If muscle-tenckio penps 
must be lengthened, the present tendenty is toward multiple Indsica 
In the muscle at Its junction with the tendon rather than tendm 
lengthetdng operations This Is called myotomy, and has the adm- 
tage of leaving a muscle-tendon system ready for Immediate masap 
and active motion without the necessity of a splinting pro cedote to 
hold the part Immobile until union of the repaired tendon has occun^ 
In Little s disease, reeducation of the muscles is accomplished^ 
routine gymnastic exercises where the patient follovrs synuMhioi 
motions of the extremities, performed synchronously with both artns 
or both legs These exercises should be done slowly There fa ® 
advanUge but many disadvantages, in tiring the muscles w toe 
neuromuscular control The Importance of so-called “spaced ei«w 
with plenty of time for rest between, has been emphasiied by 
Robert Jones 

In disseminated sclerosis and other forms of muscular atn:?^ 
winch are generally classed as progressive, many cases ca^ 
unproved from progression and the symptoms arrested or 
In the early stages massage muscle training and eierdses may 
m aparent cure. Even If the further effects of the disease laW 
dev^ a part of the strength of the musde fibers has be« ^ 
tained and at least the opposers and synergists of the most 
muscles can be protected from the atrophy of disuse. Massage in tb^ 
ca3«a^ at maintenance of nutrition and assistance in perfonna^ 
Si Fatigue most absolutely be avoided The pati^ 

after each treatment, or the treatment is delrta»t^ 

^ 

Flaccid Paralysis 

Th« tratment of tio bo di^ 

paralyilrot^wumalic 
nerlohml resuftlag from complete cj 

itfaeefdomthattbe^ 

t ' *’ and aU treatioeat_^ 

control remains After this Inldni vrhat r^d ^ 

to preserve the functioTof tr^ent atf™Pt 

and to develop trtmtever reSdS^i 

damage of the nerve leefan EffeS ^ Sbegb 

Immediately at the Ume the 

nece«ity for operative InterfeSre 0 ^^°^ 

possible condlUon lor tvfBteve?!^^?, ^e limb In tb^ 

be transplantnUon ol tendST^™ necessary, 

^*®ns or ftabflliing operations ^ 
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Bristow coll, may reeducate the voluntary cerebral control so that 
the patient Is soon able to produce this slight muscle movement him 
self Passive movement throng a part of the arc of the motion to 
be reestablished may aid In eliciting the memory of the rootlom 
Massage is now available to relax the opposers prior to each treat 
menL The active treatment, however consists of training the patient 
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in voluntary motion Such massage should be slow and even the 
stroUng firm and combined with gradual stretching of the contracted 
antagonists Little massage is neossary over the flaedd muscle 
Passive maniptilation of the joint pre\‘ents contraction until the patient 
Icams to use the paralyzed part No flaedd paralyzed musde ^ould 
c\*er be allowed to stretch passive motion of the joint One treat 
ment Ins-olving thorough stretching of such a damaged musde means 
that the whole task of retraining must be started over agjOn Another 
warning should be given against overiaUgue, If the paUent can move 
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control Thrre « £>nly one true test for muscvlar aetkn and thlb 
ihavoitiional test We must consider the effect of gravity In tetfl 
fetrag with the slight motion of a weakened muscle To Avisie ite 
vj^ht of the part, it could be suspended in water and the umn 
of muscle regeneration tested by having the patient move the a 
t«tnity, which now with tfae patient in the bath, has no wtigili 
Wng of the same specific gravity opprmdmately « the water bath 
i» to b^o motion from the most advantagcoos p«i 
* *nwrth surface — for instance, cjudfccacd 
to ulcum has been applied One wample will fflustnta ^ 
pi'^ple the paraly*ed quadriceps femoris group in a child with 
anterior poliomyelitis, after the Infective stage of the disease is past, 
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Bristow coO may reeducate the voluntary cerebral cootrol so that 
the patient Is soon able to produce this slight muscle movement lum 
self Passive movement through a part of the arc of the motion to 
be reestablished may aid m ehating the memory of the motion. 
Massage is now available to relax the opposcrs prior to each treat 
ment The active treatment however consists of training the patient 



Fn. t -^^lidoei tor bcfbmbt ToloDtmry motioo of panUyied 



Fio. r — Ccmmcacfaii ToIunUry mwtttioc. Fo»wn» hu Uie rnfahn irm re«hUaco of wekht 
m tlds bftknord poAlo*. 


in TOluntary moUon Such maSMge jbould be slow and es-en tbe 
itiokuig firm end combined with gradnnl stretching of the contracted 
Mtagonists. UtUe massage is necessary over the flaccid muscle 
Passive manipulation of the Joint prevents contraction until the oatleot 
learns to use tbe paralyied part. No flacdd paralyied muscle rtmld 
ever be allowed to str^ch by passtve motion of thTjoint. One treaf 

warning should ^ gii™ .fiaiusf 
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the muscle In spaced exerdsesj only Ovc or six actions of the injortd 
muscle should be attempted In four or five treatments dDnng eicb diy 
This Is more valuable than pushing the return of motion by pcre 
violent action If on any ^ven day, It !s found that exerdse catmc* 
be performed with as much freedom as on the day prei'lous, the treat 
meat Is being pushed too energetically, and the muscles should be 
maintained at rest by splinting for two or three days. Then the 
exercises can be gradually resumed 



uTdl” '? between vari^ 

myastbenia gravis which are of the Ijj 

typS^f^ralyiU In ah ^ ^of 

the unaJTected muscle must be ^ strength 

N-ented and in some the aW deformity must 

may be delayed by the minimum ^ rousdes affectrf 

„u5de gro^q., keepbg beW 
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Paraly«3 from Severed Nerves. — If the nerve Is only partly 
severed treatment Is not so different from that described for fiacad 
paralysis in central ner\*ous lesloiu WTieo the Der%*e is completely 
sc\Trcd early massage is indicated to minimize the scar tissue of the 
onj^nal Injury which may involve the muscle as well as the nerve 
^^^n the patient attempts to mo>’e the part, many unusual antago- 
nisuc moNTments may result as the impulse Is not directed to the 
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movement of the muscle but to the perfonnancc of the roodon. Whfle 
the part is splinted during the treatment of the Iflccration Itoll ot 
the treatment of infection gentle massage may preserve the vasemeto 
tone of the flaedd muscles and as no faradlc response fa cfidled, 
the sine current of galvanism may aid fn preserving the vs soci^ 
refleates If these do not all reach the muscle along with the sevod 
nerve If a nerve Is severed near the shoulder or hip, a part of tie 



To. ta-Uto p«ia«, t ata-oo rf tW .od 

Uw hip 
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whDemher, travel 

ce^fla" 

oof, a few crmtractiooa o, 



FlHcad Paralysis 


^i5] 36 

be attempted After the habit pattern U reestablished in the brain, 
patient Is able voluntarily to perform a minimum of motion under 
the type of management just described for the flaccid paralyais of 
central nervous diseases 

In a recapitulation of this subject, Mennell has laid dorwn certain 
principles ’trlnch are briefly as foliowa 

I An enfeebled muscle cannot contract unless and until Its antag 
onist relaxes In conformity 

i To mnlie sure that the patients muscles know how to perform 
the movement the sound limb should be put tbrou^ the same move- 
ment which we expect to reeducate in the injured extremity 



j a mu^e m^Uon wc mmt not Mt a ttsk for the musejt 
more difficult than It can perform at any given jtage In regetierafi^ 

4 Aj one type of motion is accomplished a snand should h/d-. 
^ou?ot“ * ^perceptibly Uter ctSiu™ ^ 

5 Mackeniie has pointed otrt that It Is beat to h«tn ^ . 

Ing of fhe specific function, of each 
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movement of the muscle but U the 

the part Is splinted during the ^^^tTvasomdot 

the treatment of Infection gentle massage ^ cljdted, 

tone of the flaccid muscles and, as ®“ visamw 

the sine current of galvanism nmy aid In P ^ 

reflexes If these do not all reach the "'“de jd^B t a, 

nerve. If a nerve fs severed near the shoulder or hip, a par 



vasomotor reflex reaches the affected muscle from the 
fibers traveling along the main arteries of the part, whfle others v 
In the same sheath rrlth the Injured peripheral nerve , ^ 

After surgical repair of the severed nerve, if the operation 13^ 
cesiful faradic response gradually appears In the muscle. cti» 
treatment has as Its only Importance, reSducatlon of the vol™^ 
control of the mnscie. It is easy to overdo this faradic stimiflat^ 
Only a ferr contrmctioni of the mnsdes dally by this method sbovo* 
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actions later He belle\« Uiat each muscle normally has one specific 
ection. 

6 Submailroal effort should be repeated frequently a few tunes 
a day and the maximum effort less frequently if at all 

7 The enfeebled muscle must never be stretched 

8 If on any day the patient is found not able to perfonn as much 
motion as on the previous day, the task should be hghtened for a 
few days 

9 An atrophy from disuse is as hard or harder to cure than 
atrophy from disease Nothing must be done which Interferes with 
the blood supply or delays the venous drainage of the part 



Fb 14 — AppUcatloo of ujbeshv Mimp to protm ponl^nd Brnir irttm of Unnab 
(mrau patmljib) 


iNTl-AirUATlONS OF ilUSCI^ 

Myalgia (Muscular Rheumatism) — This term refers practically 
to all cases of Inflammations of the muscles and thar attachments 
With the accompanying spasm and pain on motion. The treatment 
of this affection of the muscles in its acute stage is famflJar to all 
phyadans engaged In physical treatment and Is more thoroughly 
co%Tred In the volume of this scries devoted to Internal medidne 
The treatment of acute rbeumaUc affections is In a large part, con 
sWuUo^ the ph>^laa meims «ppUed to the aBected muaeJea bdni! 
onlypalllatitT Hydrotherapy for the purpoK of stimulating the bloS 
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Inflainmations of Mirtclea ^ 3^ 

actions later He believes that each muscle Donimlly has one specific 
action 

6 Submamnal effort should be repeated frequently a few tiroes 
a day and the maiimuin effort less frequently if at alL 

7 The enfeebled muscle must never be stretched 

8 If on any day the patient b found not able to perform as much 
motion as on the previous day the task should be hghtened lor a 
few day? 

9 An atrophy from disuse b as hard or harder to cure than 
atrophy from disease Nothing must be done which mterfcres with 
the blood supply or delays the venous drainage of the part. 



Flo, J4.— AppUatioo of adbcflre rtnp lo pro<m ptnl^Rd flexor ijilnB of Unuab 
(ntedlui panlTib) 


iNTijMrMATiONS or SIUSCLES 

Myalgia (Muscular Rheumatism) —This term refers practically 
to all cases of inflammaticjas of the muscles and therr attachments 
with the accompanying spasm and pain on motion The treatment 
ot this affection of the muscles in its acute stage is familiar to all 
phjslcians engaged In physical treatment and is more thoroughly 
^red In the volume of this series devoted to internal medrdne 
The treatment of acute rbeiraiaUc affections is in a large part, ran- 
stitutio^ the ph^cal means applied to the affected musde, being 

tmlj palllnUve H>drotlierapy for the purpose of sUmulallng the blood 
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supply, and the use of various baling apparatus need no descripticB 

**P^berton thinks that the physiologic backpowd of 

of derangement of muscle function In these 

to do with an alteration in the “finer blood 

study of the caplll^ beds shows various IrregulariUes with oeons 



in the blood content and flow He finds that the capDlsjy — , 
■rather Immobne and In a state resembling vasocon^ctlon ^ 
responds inadeouately to Ithnulatltm The physiology of the tre«“*^ 
of acute muscular rbemnatisin, then Involves the vasomotor tone 
the smaller arterioles venules and capillaries The restoraUW 
vasomotor control has been previously described in this article, ^ 
the same nrcthodi are applicable here as elsewhere when their derangr- 
ment Is manliest. 

Chronic myositis, or as aptly described by Albee “mynf“^,‘,5, 
b an entirely dUIermt problem Here two Important pathol^ 
processes are pr^t b^es the changes In the blood supply 
‘*'*T*’^ *; rise tendency toward fibrosis, wh^ 

result* from the nbrosHb of the muscle reticulum the other b ^ 


bed b 
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development of specific deposits in the muscle often near its tendon 
attachment These deposits can be fdt on palpation of the patient s 
muscles. These nodes are capable of causing considerable pain on 
motion and often correspond to the definitely localixed tender areas 
of chronic myositis. They correspond pathologically m the main to 
Aschoffs nodes which are peculiar to rheumatic infections. 



One of the notable features of the symptomatology of chronic myo- 
ntls is that whereas the muscle is generally painful and tender on 
motion during acute myositis, when the acuity subsides the patient 
win still complain of aqulsite tenderness on motion while, as a matter 
of fact the pain on motion only exists if this movement causes com 
presalon of one of the nodes or areas of induration just described 
The suflertT is apprehensive of all motion and although the acute 
process In the muscle has long since burned Itself out, the feeling 
of conitriction persists due to fibrositis in the affected muscles and 
be interpreU this as pain. After the jomts have once been forcibly 
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moved, he realizes that a large amount of Tnotlon of tbc Joints lod 
muscles is possible without the excrudatlng pain that he ooce c 
pcrienced during the acute stage This p^chologic phenoroowD fa 
probably the ba^ of the many remarkable cures effected by unahllW 
bone setters and irregular practitioners of medlone who fordUy 



from anf abrous dtpojiu 

time. In chronic myStS ® tautim in » miraculously ^ 

culous InlecUon ol Iht nonbri^. 80 "°rrhea! or wbff 

tion under anathah in tlimlnatcd forcible 

the return ot (unction Fciliy in er peditn^ 

baling massage and passive mnlS? "*'* nmnlpulation heffl^ 
passive moUma up to tie threshold of ?»<“ 
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should be repeatedly perionned Alter the forcible treatment baking 
maisage and passive motions must be resumed Immediately to pre- 
vent the production of more disabling fibrous bands in the muscles 

There is no question but that baking and massage aid tremendously 
in the dissipation oi the nodes just mentioned- Treatment ol these 
nodes is an important part of the physical treatment of chronic myo- 
sitis, Radclifle recommends spei^ massage with deep thumbing 
movements about and under the deposits always accompanied by 
kneadmg to stretch the adhesions and render these deposits more 
mobile Thia is of course ra addition to the general massage of the 
entire muscle InvoUed- ilarlln has apiphed galvanic current directly 
to the tender node a needle attached to the negative pole being in- 
serted and a current of five miUiampeiea being exhibited for thrw to 
six mmntes This of course, roust be accompanied by specific massage 
of the lender areas 

Some of the typical forms of chronic myositis can be mentioned 
Very often on examination a few afiected muscles can be picked out 
Commonly the latisairaus dorsi the serralus magnus the pectorals 
the long moseJes of the back and the muscles of the calf and thigh 
present a defimte tnerfase in consistency to the palpaUng finger and 
teiKlemess is ebdted on palpation m the areas of greatest stiffness 
An old trick used by osl^^paths is to examine a man s back and tell 
him before he has pointed it out to the exarmner exactly where the 
pain exists This is easy to do under careful palpation with the 
examined muscles m a relaxed condition- The tender spot corresponds 
to an area of muscle spasm. 


Lumbago — Lumbago may be described as a typical form of 
chronic inflammation of muscles although the fascia and fasaal 
attachment and tendons of the back may or may not be also ln%olved 
fn the process Early massage can frequently pTe^ent full develop- 
ment ol an attack Generally baking followed ^ deep massage, will 
relieve the local condition Ibis trcalinent, however is symptomatic. 
The onginal focus of Infection or Intoxication somewhere in the body 
if such an etiologic factor erists must, oi course be corrected Careful 
diagnosis of the hack case must be made to eliminate joint Inflamma 
tlons and protective spasm to relieve faulty joint relationships must 
be ruled out before a case can be considered as a simple muscular 
lumbago In treatment b> massage after suitable beat has been applied 
to relax the muscles surface atroking over the long muscles of the 
back from the sacrum toward the dorsal region Is followed after a 
few moments by deeper massage with the ball of the thumb expresalnv 
blood from the muscles with each motion It Is generally necessary to 
treat the long muscles of the back weU out from the region of srasm 
^ pain extrading for instance « ibe complaint is pain In theJM^er 
lumter muscles low down over the sacrum and up m-er the 
of tho dorsal .ptoo Dotp MbmuoM with eloctrfc Xator, " 
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establishing the drculaUon In the deeper musdes— for tostirrct lit 
quadra tus lumborum. 

Stiff Neck or Rheumatic TorticoIUs,— This (s Tt**' 
therapeutics to lumbago After the application of heat, 
be applied over the entire course of the gtemodddoiBastoid ann rtw 
muscles Involved followed by deeper kneading nipvcinentS’ ^ 
slonally a chronic case is benefited oy forcible manipulation, liraucu 
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In extent of motion and preceded and followed by the usual physical 
treatment 

When the chronic muscle pathology is generalized and after the 
acuity has disappeared gentie general exercises and massage are 
valuable Shoulder circling increases the blood supply to all the upper 
muscles of the arm, and wrist and elbow exercises have a similar effect 
upon the lower muscles of this extremity Trunk eierdses are bene- 
ficial to restore circulation and relieve fibrosis In the chesty abdominal 
and back muscles It is Important to refetabllsh full motion of all the 
muscles of the lower extremities before the various powerful fascial 
compartments have become ahninken from fibrosis and mechanically 
interfere with muscle movement 

Physical TaEATUEKT Attee Tendon Opesations 

Intelligent management of a case after a tendon operation has been 
performed depends upon a comprehensive knowledge of exactly what 



Fta. to — Jirtbod I tpSatlof huuf tiler a rrpAir of the flexor tmdon m ts to tOow 
ftriy t D tr rt M eB t f the teodani The mado «mno4 puH UronjdT eaomth I bie«k the 
tenckw future* n the ^lOni bold* them b reliotJon. (From Leiri*, Pnctlce of Svmrr 
Hiicratovo, Xld-, W F Prior Co lac, igji ) 


wM done at the operation and the result which is eipected from the 
operatlt-e interference If repair or plasUc operation of the tendon has 
been surgically correct, and adequate fiiaUon sutures have been mtro- 
duced to maie the tendon mechanIcaDy sound physical treatment am 
be begun immediately after the operation and even before the skin 
sutures have been remosTd in fact it Is preferable to splinting a case 
tor several weeks until the tendon heals and then expecting to over 
rorae the fibrosis wtU^ occurs around the tendon after this condition 
is thoroughly establuhed li the physical therapist is in doubt as to 
^^fie streni^b of the tendon repair it „ necessary to allow a 
period ot n^eral weeks lor the repair to become firm before an^ 
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movement of the nearby joints con be Instituted In the 
heat and massage can be applied to restore the normal drauati® 
in the part from the beginning of the treatment, even ^ 
tendon Is firmly united The operations upon tendons can be oinW 
into tenotomy tendon lengthening, focatlon of a luxated teodoo, tma- 
plantation repair of lacerations and freeing adherent teodoos. 


Tenotomy — This is done to correct a defonnity and rellcvt d* 
pull of an over-contracted or shortened muscle If the opc ra|^ ^ 
done subcutaneously so iHnt only a tiny skin puncture 
massage and manipulation up to the point of pain to reSstib^ 
proper joint position after the causal factor of tendon 
been removed can be immediately instituted The corrects 
defonnity Is the first objective In treatmenu The second 
strengthening of the wc^ened t^posers, whose action ^ 

freed by cutting the spastic or contracted antagonists The ^ 
restoration of joint function by manipulation of the joint tbre^ 
range of motion up to the point of pain is generally 
forcible restoration The patient must be trained to resume tw 
tlon of the stretched muscles FaradJc current aids In relraia^ 
lost muscle actlctL If an open operadon has been done for 
it Is Important to prevent fibrosis in the operative scar by Mat 
massage and if there U any keloid ICDdency by the 
a quarts Ught or mlnlmnm doses of x ray Tenotomies aff 
done about the feet to correct various talipes deformitlei. Ic thlsj^ 
wrenching ot the foot forcibly to correct the deformed joint 

is at the time of the operation and whenever swelling audedew 

tbe« demand Immediate physical treatment from the dfl^ 
<^raUon The foot jhotiU be elevaled and the bate 
tiroes a day accompanied by Ught rtroUna massage toward Ox ^ 
to TOJous and lymphaUc return There fa a coriousj^ 

the dlsUoctioD between tenotomies 
and of the foot After tenotoin} for a pes cavus or for 
« ^ ^ hammer tM mobDiiation 

a ‘“dons about the foot te^ « 

^ ** "“de to prevent this In tenotoin^ ^ 

SnaXv InXXi “Hon is quite slow and there ^ 

‘“don from growing together Every ^ 
tiiiSXlXtte *" PhyalcaJ ^mrat^Id be one wil* 

tends to poll the separated ends farther apart 

a ‘“otomy with the eaceptior ol tj* 

d??e?dOT f«™^^tcumstances wiU regei^ 

on 

S'S’e mnmle. ot 
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the physical management of these cades is that the operation be per 
fonned not in the free port ol the tendon •which has no blood sn]^y 
thmngfa a mesotenon but In the muscle at its junction with the tendon 
as ihl* latter wound will heal readily and allow the Immediate kssutu 
lion of physical methods of treatment after the operauon is performed. 
If the delicate tendons of the hand art lengthened In or distal to 
the wrist no blood supply comes into the tendon through Its mesentery 
the mesotenon and one must allow several weehs to elapse to order 
to insure a firm tendon union before manipulation of the nearb> joints 
and active motion can be instituted. This is often a calamity and 
when treatment is finally begun It is found that firm adhesions already 
bind the tendon in its sheath and only a part of the expected function 
can be reestablished Thtis, it Is not advisable to perform a tendon 
lengthening m a finger or where the tendon is covered by a sheath, 
but this should be done above and where the tendon passes throu^ 
a paratenon as to the forearm or above the antle iluscle stripping 
as mentioned previously to connection with the operation of Bally to 
ischccnlc paralysis is often more tucccssful than operations on the 
tendon or at the JuncUon of the muscle and tendon as the region of 
the muscle where the stripping is done fat its origin) is mach more 
thoroughly supplied with blood than is the tettoun. 


Tendon BucatioTi. — ^If proper muscular balance cannot be restored 
after the paralysis of certain muscles or muscle groups by tendon 
transplantations a fitatiem operation Is ol defimie value This opera 
lion consist* of dividing the paralyied muscle at its junction with 
the tendon and reuniting this divided tendon to the bone which fur 
nishe* a check on the antagomsUc louscjes Occasionally a strip of 
fascia Is used for the some purpose to stabilizing a joint and pm-enttog 
the antagonist of a pamlyzed muscle from pulling a Jomt mo a 
poriUon of deformity These tendons anchored to the bone are ortC 
narily passed through a hole bored throng the osseous structure and 
ttquiit tht timr of or four mAs for firm rutaimrsr 

to dtvtlop Some on thb now tendon prfpajjUoo 
lary to jumulate firm union Such Mrnfo cjnle produced 
Semty welching n rtvfjod tendon at lie 3 

grodnal strelcWng of the contracted antagonists are beui^^^S^.5* 
It vs a curious fact lhat both bones and l«Zs 
repair only If some function fa requfred of them TaV ^ 

UdfTs law of bone repair “ Tins coTe^Koi _ 


Muscle and Tendon Traiwn)aiih.t,m, -rv. 
essentially diBerent The rwstjbliahmMii Af 
lUtuUon of a tendon attached to a heaiM!," 
perform the function of another dene^*^ 5 . 


: in both the opemtiw and *e^ '= 5 -^ = 

other ny the physl^^ ] 
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by Mayer and BIwaUkI the tendon to be transplanted is remorri 
carefully from its bed after a long Incision to expose its coarse. The 
me^tenon is carefully cut, and the tendon Is slipped into the sbesli 
^ wj t paralyzed muscle This provides the tendon wUt 

a pnpiologic sheath and overcomes in large part the greatest obslade 
otw resumption of function, adhesions. The first consideration of 
r is to prevent adhesions If the Insertloo of the 

tenaon is fimty anchored Into, and not onto bone gentle passre 
started within the first two or three days, and acth^ 
f Kj uT.f„ i^ctive motion In two weeks Massage of the operative sar 
^ ^ wound is healed to prevent scar fena 
u *iw. wound Unless reWucation of vtduntary modcfi 

patient may never learn to use the revised masek' 
finfr movements must be reSducatrf before the 

hv entire extremity can be refstabUsW 

tV^|iT^exerci« of the larger joints first, then the smaller oo®- 
lical muscle origins has been recently made prac 

S ^ ^ of tninspUntmg a layer of U 

promlmSice. An 

tenioT transplantation of the ongto of tl*e 

of the ilirtm ^ anterior to the posterior sii>crior 5pl* 

mttbS fragment, for paralysis of the ght«» 

fOTTOd on^ 

cases la Bxrkprfft^ ^ “*rie purpose Bony union In iws< 

ferred voluntary mcn-emnV, alUng the 

nnlortunatdy, for 

ovCT-comctlon of thr generany require a plaster cast m 

faces in apposiliea afti-r ®r for retaining the fresh booe ^ 

can gene^if^^" “ J>rthrodesi, Er-en » a cast is appHed, It 
removed for gentle **'' thty* “td fr^eony 

of passive movK^ent baking and the production of a 

factory tendon trinsoinnt.?i tendons. The most satts* 

to replace the tibialis anH^f^ “ ^ peroneus l<5i8“* 

the fifth meUiarsal frr “ e<5uiDD valgus the dbialis antiens 

halluda longus or tlbialf^ peronel with the 0^^ 

for talipes calcaneus substitute for the tendo ach^ 

of musde action can be BrrJ^Zt ^ three a beginning retralnl^ 

while the fool is in the cast. by alight voluntary motion cv® 


Tendon Repair— The 

Is to omit the primary repX^^ t«udcncy In careful plastic sorgery 
dons of the extremities imw, tendons In the cases of lace™" 

b> a dean obiect on a clean sUn . bas been a dean iodsloo 

soiled dressings In first aid liLu <=outamInated bv subsequent 
few hours after it Is sustained * ** ® wound Is s ee n wilhi*' ® 
ternary suture may be attempted 
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othenvise an Interval of several months after the original skin wound 
has healed is allowed before the tendons are repaired The afternare 
is of tremendous importance. The extremity is put up in a position 
which completely relaxes the repaired muscle tendon. The length of 
time allowed before passive motion is instituted depends on the 
mechanical skill with which the tendons were united Slight daily 
passive motion Is enouj^i to prevent tiny adhesions within the tendon 
Such motion is begim by Koch and Kanavel from the first 
day In cases where no infection a antiapaled The ad\*ent of infection 
destroys afl the benefit of careful and atraumatic surgical repair 
Bunnell recommends wearing a check rdn of adhesive plaster holding 
the wrist and fingers in flexion for four weeks after repair of flexor 
tendons of the fingers and later the application of galvanic current to 
contract the flexor tendon sharply breaking fine adhesions If adhe- 
sions constnet the tendons m spite of thorough treatment, a second 
operation for freeing them, fcilowed by daily passive and active 
motion IS advised 

No tendon repair should be done by a surgeon who is not willing 
personally to supervise the aiter-care- 

Tendon Luxations. — The commonest dislocations of tendons occur 
at the knee, where the patella may shp outward at the malleoli where 
the tibialo posticus or the perond may luxate to a position under 
the skin at the shoulder by the long head of the biceps leaving the 
biapltal groove or in the hand where the extensor tendon of a &ger 
may shp off the knuckle In partial luxations especially when due to 
mechanical trauma splinting followed by exercises to strengthen 
muscle groups stabfliong the tendon motion may be successful In 
complete luxations and those accompenying congemtal deformities or 
due to jwor muscle and tendon desTlopment opeTati\-e fixation of the 
tendon in a newly prepared vinculum tendinum of fasaa or periosteum 
followed by the usual physical treatment after the tendon operation 
Is more successful. 


Vaginal anu Mucous Buxsae 

It Is importmit to etnphasui: that there is no essentia] difference 
in the types ot affections which mvolve the two types of borsae 
Churchman says that Alblnus hi 1734 described siiteen pairs of 
sacs between tendons and bones and called them 'bnrsae mucosae” 
to dIsUnguish them from the sheaths about the tendons of tie wrist. 

ankles which Wnslow had already Identfied and described as 
“bursae vaginae " Plersol has said that bursae are sacs SIM wtti 
irpild found In vuriou^nces where friction ocairs tertreo di-'ervr 
layers or structures The tendons are often snmxiaoW bs 
and according to Plersol s deSnitloo. the Jofat arm ajvs^ 

Our consideration is limited to the lajii/ or sirmii. b'””'' 
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by Mayer and the tendrm to 

carefully from tu bed after a long l^on to iwU 

meaolenon fs carefully cut, and the tento is ^ 
of the tendon of the pamlyied P 

« physiologic shenth and <>'«“"'« ?Sndmh« of 
to the resumption of function, adheioM Th (nsertion of (bt 
physical treatment h to prwnt j-uUc V^, 

tendon Is firmly anchored Into, and not and icdri 

motion can be started within the firat tnra or th .j^^Jgrativeior 
or assisted active motion lo two ® scar fotrffl 

la begun as soon as the skin wound Is h^ed to p , piotkc 

tlon in the operative wound Unless reeducation o nrasde- 

is soon begun, the patient may never Icam to useiw ^ 

tendon systeim The gross movements must be reeo -AtaWhl**^ 
finer ones CoSrdlnatioQ of the entire »mallef one*- 

by rhythmic exercise of the larger joints fit^ made 

The transpUnlation of muscle ori^ns has bw c 

Ucal by the appUcatloo of the method of ^ csa®P^ 

with the muscle origm to some new bony promlne^ ^ 
of this procure la WcksOT s transplantation ijinc 

tensor fasciae femoris from the anterior to the dotrus 

of the Blum with a bone fragment, for paralj^ 
mednis Telson has shifted the anterior portion of the gmmn 
forward on the nUc crest for the same purpose. Bony 
cases is expedited by mmimam voluntary movements caiung 


ferred muscle Into play .rnoaes 

Corrective c^jeratlons for talipes unfortunate blaster 
after-care of musdes and tendons generally require a pl^^f ^ pu 
over-correction of the deformity or for retaining the nriied 
faces In apportion after an arthrodesis Even If a 
can generally be blvalved within lb© first few days and 
removed for gentle massaw baking and the production^ 
of passive movement h the new Implanted tendons The 
factory tendon transplantations in rt« foot are the P*^,^_-rtcJA 
to replace the tibialis anllcus In equlno valgus the 
the fifth metatarsal for talipes varus and the peronri 
halluds loogui or tibialis posticus to substitute for the tendo 
for talipes calcaneus (paralytic) In all three a bc^nlflg 
of muscle action can be accomplished by alight voluntaiy mo0<» ^ 
while the foot is in the cast 


Tendon Repair— -The present tendency In careful 
Is to omit the primary repair of 8e\-ered tendons in the cases of 
tloos of the extremities, unless the wound has been a dean 
by a dean object on a dean skin and not contaminated by 
wfled dressings In first aid If such a clean wound Is seen wlth^ “ 
few hours after It Is sustained a primary suture may be atteerpt^ 
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linin g as compared with many of the superficial bursae is that the 
latter are easfly destroyed by disease or scarifymg agents and show 
more tendency to disappear completely after partial resection inflam- 
mation or scarification and injury than the former This termination 
Is less Important so far as function is concerned and is often the 
aim of treatment whereas the mucosae vaginae must be mtact if 
tendon function Is to be conserved 

The Bimsae Vaginae, — Several anatomic and physiologic consld 
emtions arise In connection with tendon-sheath pathology and treat 
menu Bunnell (Fig 20 ) has shown that the protective covering and 



Ttc^. 3 — BDcroKOpk cro« Kdioo Umwib Um hlha of the oleiBor loBm 
tendoe (idoH) Ldtx obj 3 oc. tube 140. T C. Itudon edh £. T eadotcDoo Ep. 
epiteoan SL T taeMtaiaa 

The EDOotataQ erpaiKb at Ua lofertloa bio the tendoo, fomisg a deSate dithtir 
ad he re nt connecUve tiam enrdopbifc Ujrcr— the rpheson. From the cptteBoo conaectlvo* 
line aepU extend lot the tendoo aepualbi h bto larger and «iaalW btitMlka. Tbeae 
iepU I ha T tenoed the eDdotem (oW UnnbolocT prriteBcainiQ btennnn) n p fyotfd 
to the eaoteoon, the cocoectJ tiane eeatbir Ihe larface of the tesdon. WUiin ll* aheath 
tha caotenoQ b tt p r a e u ted bjr the epUeiun and the mootenoe above the ibeath and at 
the two portab of the ibeath hr the pMatenoo. (From Lewb, Pmctlca f Surtery 
na*cr<o«Ti, MeU W F Prior Cix, Int, 1^31 ) 


blood supply dilcr In the longer tendons depending on whether the 
tendons eiert a straight pull or must pass at an angle or around a 
comer to reach their attachmeoL In the former case a tendon glides 
in the paratenon a spedaliied fat between the tendon and the firm 
fasdal compartments In the vidnlty Here the blood supply Is ample 
being supplied by branches from the muscle and hellane or tortn^ 
s-essels passing through the pnmtenon and long enough to follow the 
tendon mos-emenL The loose fatty tissue Is attached to the tendnn 
and glide, with IL Fatty Ussue is ioUbly slow mTyl^g fit^u 
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Ing tendons and the bursae mur^ 

Important In therapeutics, of having a trne to Pietwl, »!* 

.ynovlale, while the latter are orierfectlon cl to 

a “more or less cellular lining,’ la the to- 

synovial Unlng in the bursae 

cutaneous than in some of the , j,,,jjae is ndthei rji 

and also Brautr, the synovial and tbere(ore,of 

thelium nor endothebum but real connective -umjated the iw* 
mesodermal origin and Jones has, ^La^t of spedtoSj 

‘mesotbelium.’ The Importance of ^e ’ tHidm^ia 

differentiated and secreting lining membratre m 



Fia fi— AaaJcmy wkI cBtOBi oMcfaM^ et > tendoii (tlbialb inilo* be***? 
SV >wtrtif tlK pnnlflMl ptrt of tb« tnchwri j in p»r»tn»oB tit ibn**® 

« bm lt« tendoo mm a otbct wbea fai det^Jkakx) ilwwtan fbe t»«* ' 


tti itolh •od obUlf^ throQitii tU ajewtnwc- ^ ^ «(f« 

(A) Tbe ibraih b k«okrt brio (rmb tbe front, Mwfetx ■ ptfea dopBcif* ^ 
rmA and p0“ *f«P*« *» 

(D) Croa tenjo® In tlusifa iboirinr tie jrtiwd 

» tei***^ ^' 3 *’*’*®®* 5 nwXefNJO wWj (F i*o 


— Mlrsoe. » -ewjotrtwa, j-avHoxm, 5 moolefNio 1 

wrn^ ro-pa™ aspaUtT^-iatl, in*. >(5*^ 
tAu, rr»fl*" Su««T IU*TOti»^ Md W F Prior Co. Inc, «W» ^ 
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from uimg a scoop m fiTling bags and repeated supination in turning 
heavy ledger sheets The reader is referred to Bunnell s excellent 
article on synovitis in ‘Lewis Surgery The pressure of puttees or 
heavy shoes on the peroneal and Achilles tendon results in exquisitely 
painful synovitis about the ankle 

As the tendon sheath becomes cong^ted and rou^ned fibrin is 
deposited on the synovial surface and often a pathognomonic tendon 
crepitus can be felt or even heard on motion Effusion with a tender 
sausage-shaped swelling along the course of the tendon may eventuate 

The symptoms may subside with a few days rest and immobHiia 
tion but return when the offending motion is resumed These con 
stitute one of the most troublesome types of minor injury with which 
the industrial surgeon is confronted as be is never able to make a 
definite prognosis the most Insignificant case sometimes being disabled 
for weela or months In the management of both the acute and chronic 
stages absolute immobflixatioo of the joints whose motion causes 
pain B indicated For this affection m the thumb and extensors of the 
wrist and fingers a cock up splint serves admirably If the flexors 
arc affected a dorsal splint, rWih the fingers and wrist completely 
flexed Is better In all cases the fingers roust be completely Im 
moblUxed Massage in our ex pe ri ence is disastrous and heat is best 
apjpUed as diathermy for one to two hours daily The danger of 
fibrous adbesioo development in the traumatic case is an impoitant 
one Some cases can return to work after all pain on motion has dis- 
appeared wearing a leather wristlet or a liquid-plaster wrist and hand 
splint (Fig 3o) 

Pyogenic Tenotynovids. — ^The advent of tendon-sheath Infection 
after trivial infected wounds of the fingers or hands requires Imme- 
diate and wide surgical Indskm to drain thoroughly the sheath to the 
limits of involvement Before the wound has healed passive motion 
to prevent fibrous-tendon and tendon-sheath adhesions is imperative 
This may seem radical but is urgently advised Dry heat and passive 
motion With hght stroking massage arc indicated m the same case 
as the motions of nearby joints most be conserved from the very 
beginning of treatment 


Gonorrheal Tcnosynovitia- — Tn the course of an acute or chronic 
gonorrheal infection a tenosynovitis may occur Often this Is described 
by the patient as following vime minor contusion or strain The Indus 
Inal lurgron must be on the look-out for such an etiology in every 
supposedly traumatic case Complement fixaUon and smears from the 
genitalia aid in deciding The progoosis in these coses is much worse 
as regards loss of function from adhesions and ankylosis than almost 
anj other t>-pc ot syom'itli 'Hje courw ,, profoaged Vacane therapy 
occMlonally ylelcU a startlingly rapid Imprtn'emetiL Active and pMslra 
motioo and manipulation are contraindicated at ail stages of treat 
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and adhesions after injury or infection, hence the danger of cocstnd 
ing fibrosis in this portion or type of the tendon-mu^e system b il 
a ndniinutn. Operations for tendon repair or re\'ision are best per 
formed here. \Vhen gliding around a curve the tendon moves b i 
smooth lubricated tendon sheath lined with synovia] merobniDC. Thh 
sheath is a closed sac, indented at the two ends to allow for mode® 
of the tendon within It The lubricnUng fluid changes with inflammi 
tion and too much or too little fluid Is the source of sytDptotnaloi'Dgy 
Pain on motion results from roughening of the synm^ lining- Cco- 
strictloa of this sheath which is, even under normal condlUons, sfluft 
interferes with the gliding and constricts the blood supply to the 
tendon This blood supply to the tendon In its sheath generally 
it through a loose mesentery, the mesotenon, capaWe of stretcaiBi 
in either direction to accommodate the limit of tendon modoo (1^ 
ai) If this is Inflamed the vessels which it carries are 
causing tendon ischemia or congestion with subsequent damage, 
niay shorten from chronic inflammation, causing 
binding the tendon restricting Its motion mechamcaBy 
deflate arrangement of a tendon in a snug sheath, with a lubrtatiog 
fluid content and complicated blood supply, makes this a 
electlOT for adhesive tenosynovitis and the constrictive affccAm ^ 
Qoervaln as “stenoaing tenovaglnltis ” This b a ^ 
site for tendon operations In some locations near tendon Ins«1ioo»> 
Md in sot^ individuals at all points in the sheath-enclosed tendoft 
it is enUrely deroid of mesotenon. The tibialis posUens and 
^ 11 samples of this lack of adequate blood supply W 

5^ blood supp y these tendons receive mil arrive from either end 
^ tendons themselves The slightest degree ^ 
obstructs this Imperfectjwp^ 
Mff “ w^PpUed is in the worst possible situatioo lor 
opcTEUon or repair or for resistance (o infection. 


TENOSYKOVms 

reramonat tyj* moUOT ^ 

around the tendtmi of the lone author occur. In fhe 

the thumb The eMrd« ^ the*„S?1?^'^ ^“^aK 

or uslnR a hammer may .Iiaa 
_e,t occupaUoaa, 
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Stenoamg Flbroia Teno53raovitis of de QuervaiiL — In 1895 
de Quervaln, of Basle SwlUeriand described fivr cases of this malady 
but no mcntioa of it appears tn American literature until Schneider 
of Mflwaukee reported fifteen cases In 1928 In all these cases the 
yhpp ths of the abductor poUlos longus and the extensor poUIds brevis 
were affected where th^ tendons pass tinder the sup^dal dorsal 
carpal ligament althou^ from cllmrfl l observation we know that a 
similar process probably develops about the ankle, particularly around 
the peroneal tendons after os calds fracture and about the extensors 
at the wrist. Some of the cases of de Quervain and Schneider resulted 
from monotemous use of the thumb occasionally following a single 
trauma to the dorsum of the wrist while some appeared to have a 
“rheumatic’ background Roentgenograms rc\ealed a calcareous de 
posit on the radius at the site of the fibrocartllage disk probably in 
the diseased tendon sheath where it Is closely adherent to the bone. 
De Quervain found a fibrosis In the middle layers of the tendon 
sheaths, Nussbaum m operating on these described five layers In the 
sheaths with the middle layers composed of firm connective tissue 
arranged at ri^t angles to each other that Is, one longitudinal and 
the other transN-erse, These two layers presented marked fibrosis 
constricting the sheath which was too narrow for the tendon to 

These patients complain of severe pain on extensioD and abduction 
of the thumb being often entirely unable to accomplish thw Eootions. 
Even gripping and ulnar motion or extension of the wrist may pro- 
duce A thickening may be palpated on the dorsum of the lower 
end of the radius but there Is no redness or crepitation cm motion. 
Despite rest of the extremity and the appUcabon of electnc beat, ie 
pain becomes increasingly severe Schndder cured seven cases In ten 
by the application of a plaster splint including the thumb and fore- 
arm but several were relieved only by surgical intervention In some 
as de Quervain suggested be split the Involved tendon sheaths in 
eluding the dorsal carpml ligament and oppbed a cast Later heat 
light massage and active motion were given and in the operative 
cases, all recovered completely 

Decompression operations based on this principle are advised in all 
cases of chronic synovitis In which the subjective symptoms are not 
relieved b a reasonable time— four to six weeks-^ complete Im 
mobilization and baking Many months of loss from remunerative 
employment can be 5a\Td the patient by timely surgical intervention 
in resistant tenosynovitis 


Btositis 

For purposes of treatment bursae mucosae can be considerwi In 

^Iderablj In bUe number and pnrii.on and .re not necessarv W 
the function of movuig Bructures All remedW treahnrat^ 
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ment until months after all subjective symptoms have disappeared 
Adhesions cannot be prevented In this affection Ankylosis and fibrosis 
must be expected The probable loss of function sb^d be explained 
to the patient cariy In the course of treatment 

Tuberculous Tenosynovitis- — ^This commonly affects the sheaths 
of the extensor or flexor tendons at the wrist or, leas commonly those 
about the foot and ankle Early In the course. It is mistaken for s 
mild tenosynovitis resulting from a trivial injury, but the progression 
of swelliag due to either serous effusion or pcri^movial hyperplasia, 
without much tenderness redness or pain marks the case as the 
result of some specific granuloma. There may or may not be a demon 
strable focus of tuberculou* Infection elsewhere If a nearby joint Is 
Involved the diagnosis Is quite ample. The distinction from a syphl 
Utlc affection cannot easily be made except by the serologic tests on 
the blood or cerebrosplnd fluid If syphilis is diagnosed the local 
treatment of the synovitis U greatly aided by general specific treat 
ment. Tuberculous synovitis can be approached In two ways bv the 
conservative treatment, such as used for joint tuberculosis comprising 
complete fixation of the part aided by both local and general helio- 
therapy and by hyperalimentation The gene^ care of the tubcrcu 
lous patient Is as important as rest of the focus of Infection If after 
Severn months the local disease Is progressing — that is swriling 
Increases and sinuses appear as the process Is extending along the 
muscle-tendon system— or there is evidence of necrosis of tendon, 
complete excision of the tendon sheath and pathologic tissue in the 
vidnity Including the necrotic tendon most be performed. Kanavd 
seems inclined toward this radical treatment early in the course of 
the disease as leaving a better condlbon in which to begin reconstruc 
tivc and reWucative treatment of the remaining intact structures of 
the part Bunnell suggests early Indsion into the tendon sheath and 
the Introduction of 5 per cent iodoform in glycerin followed by pro- 
longed immobflixation on a splint. However the general rule can be 
made that If a tuberculou* focus In the tendon sheath is not Improv 
ing in appearance after a few weeks of splinting one sort or other of 
surgery Is indicated 

Rheumatic and Gouty Inflammation of the Tendon Sheath.— 
This Is diagnosed by the occurrence of foa elsewhere In the rheu 
niatic affection the tender swelling may appear suddenly A history 
of \Txrious joint musoxlar or bursal affections elsewhere makes a 
diagnosis. The acute stages demand glinting and genUe batlxig After 
the local focus of infection or allergic reaction has subsided beating 
follow^ by passJNT motion and retraining of atrophied musdcs aid* 
in pre*-entlng deformliy and loss of function The general physical 
treatment of rheumatisro is of as much Importance a* local measure*. 
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Stcnosmg Ffbrous Tenosynovitis of de Quervain.— In 1895 
de QuervaJo of Basle, Switxerland, described five cases of this mala^ 
but no mentMn of It appears m Amencan literature until Schneider 
of MHwsutee reported fifteen cases In itjaS In all these cases the 
sheaths of the abductor pwlllas longus and the extensor poHlds brevis 
Here affected, where these tendons pass under the superficial dorsal 
carpal ligament although from clinical observation we know that a 
dnfflflT process probably develops about the anUe particularly around 
the peroneal tendons after os c^cis fracture and about the extensors 
at the wrist. Some of the cases of de Quervain and Schndder resulted 
from monotonous use of the thumb occasionally following a single 
trauma to the dorsum of the wnst while some appeared to has-e a 
"rbeumatic” background Roentgenograms revealed a calcareous de- 
posit on the radius at the rite of the fibrocartJlage disk, probably In 
the diseased tendon sheath where It is closely adherent to the Ixrae. 
De Quervain found a fibrosis In the middle layers of the tendon 
ibeaths Nussbaum In operating on these described five layers In the 
sbeatha with the middle layers composed of firm connedive tissue 
wranged at ri^t angles to each other that Is one longitudinal and 
the other transverse. These two layers presented marked fibrosis 
constricting the sheath which was too narrow for the tendon to pass 

These patients complain of severe pain on extenrion and abduction 
of the thumb bdng often entirely unable to accomplish these motions 
Even gripping and ulnar motion or extenrion of the wrist may pro- 
duce paki A thickening may be palpiated on the dorsum of the lower 
^ of the radius but there U no redness or crepitation on motion 
Despite rest of the eitremlt> and the application of electric heat, the 
pin becomes Increaam^y severe Schndder cured seven cases In ten 
hy the application of a plaster splmt, mduding the thumb and fore- 
arm but several were relieved only by surgical Intervention In some 
Q^crvaln suggested be split the Involved tendon sheaths in 
^ dorsal caipal ligament and applied a cast. Later heat, 
Ugnt massage and active motion were given and In the operative 
case tll recmTred completely 

Decompression operations based on thl< principle are advised In aH 
synovitis m which the subjective symptoms are not 
rniSi ^ reasonable time — four to six weeks— iy complete Im 
uxatioo and baking Many months of loss from remunerative 
^POiTnent can be saved the patient by timely surgical Intervention 
m resistant tenosynovitis 


For 

two treatment bitrsat mucosae can be considered in 

tonriSJfw Superficial and subcutaneous bursae which vary 

'be faned ^ number and position and are not necessary to 


moving structures, AH remedial treatment can be 
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directed toward the obliteration destruction and removal of these 
structures since they are not necessary to the function of the part 
Furtlier^re constant or repeated pressure easily results In the fw 
matlon of a new adventitious bursa wherever such a structure b 
needed Inflamed bursae of this type can be aspirated and the lining 
scarified or Injected with escharotlca After aspiration, large doses of 
diatbenny followed by compresUon banda^g may result in their 
obliteration If purulent Infe^on develops, wide incision and packing 
or complete surreal removal results in a cure 

(a) The deeper bursae are of far greater Importance in 
Tbi^ may be classified as fa) subfasdal aiding the modon of fasosl 
planes upon each other (d) subrouscular which are between W 
muscles between a muscle and some skeletal part or between a 
and a tendon (c) subtendlnous bursae 'which arc between tendoo 
and bone, between tendon and ligament or between two tendons 
(d) perli^cular bursae like the bursae subscapularis and bursae 
subcruralis which often connect with a contiguous joint. These de^>er 
bursae are important as being the location of much obscure pathdogy 
and mistaken diagnosis The surgical approach Is often diScmt or 
exposes important structures so that surgical removal is not alwap 
feasible without a destructive operation Tla tendency to cosmnmm 
cate with nearby joints accoonU for the danger of extension of 
an Infection from bursa to joint 

Being quite like the tendon sheaths and joint cavities in 
ment a^ anatomy the bursae mucosae present the same pathrdc^ 
reactions to trauma, infection and Irritation as do the former *hTK 
tares In chronic bursilis resulting from trivial trauma or repeated 
unusiud motion the question of a rheumatic element in the iofiamcia 
tion always enters the mind of the examiner 

Because of the complicated anangement and contiguity of isspoc 
tant structures all types of bursal pathology except punilent infec 
lion should be g^ven the benefit of tborou^ and prolonged physl^ 
treatment before operative intervention is contemplated For an in* 
tcUigent approach to the treatment by physical means the phyrician 
must viiuallxe the probable patbolc^ of the bursa and surrounding 
structures at different stages of inflammation. Deering has admirably 
cksslfied these stages somewhat as fellows 

I Acute reaction* with effusion or fibrin deposition beginning. 

3 Fibrous adhesions forming and contracting with associated fas- 
cial fibrosis and sometime* pcriarticuiar fibrosis in a contiguous jobit 

j Muscubr atrophy 

4 Caldum and fat deposition la the bursa or obliterative fibrosis. 

Sometimes the inflammation begins famously with no acuity 
stiffness of nearby joint* and pain on tnolion being the first complaint. 
The early local trcat^l conahu of beat, particularly diatbenny, 
and absolute rest of the part to a position relaxing pressure upon the 
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affected bursa. Gentle massage up to the pain tlireahold main tains 
muscle nutrition and relaxes spasm. This If unrelieved would result 
in nmscle atrophy and fibro^ Elevation is indicated in cases of 
byperacuity or pathology suggesting pyogemc Infection Repeated 
aspiration Is indicated In the first stage as long as the bursa is mark 
edly distended with flmd In the second stage fibrous adhesions in 
the bursa and nearby tendon sheaths or between muscles must be 
prevented even at the expense of some pain to the patient by means 
of gentle manipulations and active stretching exercises to maintain 
pint, tendon and muscle movement Heat is continued 

Often the case is seen first during the third stage when the acmtv 
has subsided but much associated pathology of muscle atrophy and 
fibrosids IS already established. Besides the physical treatment already 
mentioned fordble manipulation under gas Is necessary m graded 
operatioos however at each treatment only a few degrees of one move- 
ment being attempted and followed by massage and baking For in 
stance in the ne^ected third stage subdeltoid bursitis only a few 
degrees of abduction of the stiffened and atrophied shoulder muscles 
are attempted the first time Later complete abdnction is accomplished 
and still later external rotation and, lastly Internal rotation Faradic 
stimulation of fun^onless muscles with a Smart Bristow coil initiates 
muscle retraining Assisted ezerdseo foQow the institutioo of volun 
tary muscle action 

In the last stage when calaum salt or amorphous fat can be seen 
filling the bursa diathermy has an almost specific action m hastening 
its resorption 

Special Forms or Bursitis 

'Ihe chrome cases presenting no positive roentgenologic findings 
are often mistaken for traumallc pciiostlUs neuntis articular syno- 
vitis a primary affection of neaihy tendons or their ahentK^ or 
myositis A defimte diagnosis is nnperative to enable one to mnlrp a 
decision between operative and phy^cal treatment. 

Bursae About the Shoulder — All types of inflammation in the 
structures about the shoulder Joint are characterized by pain on motion 
the joint limitation of motion and a tendency to hold the arm 
adducted against the side It is difficult to make an accurate differen 
^ diagnosis of the pathology and the etlologic factors involved in 
this symptom picture. The subdeltoid or subacromial bursa is the 
most frequent of the structures outside the Joint cavity proper to 
present lesions of traumatic or inflammatory etiology A fall on the 
outstretched arm bnngs the greater tuberosity smartly against the 
process Continual exertion with the arm hypereitended 
states structures covering these bony processes In a less violent 
™jmer If the patient has a tendency to synovial irritation from 
chronic toxemic or allergic reaction affecting Joint and synovial 
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directed toward the obliteration destruction and rctnot’sl of these 
strurtures since they are not necessary to the function of the part 
r urthermore constant or repeated pressure easily results In the for 
maUon of a new adventitious bursa wherever such a nructure b 
need^ Infixed bursae of this type can be aspirated and the 11 ^ 
raided or injected with escharotics Alter aspiration large doses ol 
dl^athen^ foBowed by corapreaslon bandaging may result in thdr 
obliteration. If purulent infection develops wide iadsion and 
or toraplete surgical removal results In a cure 

(a) The de^r bursae are of far greater importance in fonctioc. 
They may be classified as (a) subfasdal aiding the motion of fssdsl 
pIOHM u^n each other (b) submuscular which are between two 
nu^ea octween a muscle and some skeletal part or between a roiude 
and a tendon (c) subtendinous bursae which are between tendoo 
Md tendon and ligament or between two tendons 

(ajpeti^cuto bursae Ute the bursae subscapulsris and bursae 
Mbcruralis which often connect with a contlgnous joinL These deeper 
bu^c are Important as being the location of much obscure pathology 
andjnJstaken diagnosis. The surgical approach is often difficult or 
'^cturea so that surgical removal is not always 
fea^ ^thout a destrucUve operaUon The tendency to commnal 
accounts lor the dangta- ol the eitensoa of 
an inlection from bursa to joint, 

sheaths and Jotat cavluea In develop- 
1^“^ tl« bursae mucosae present the same pathologic 
Irritation as do the former strac 
from trivial trauma or repeated 
tie quesUon of a rheumatic element In the infiamma 
tlOT always raters the mind of the eramlner 

arnmgenirat and contiguity of taipor 
il/,o ahnt in K, of bursal pathology except purulent lofec 

benefit of thorougi andprolra^ physical 
rratmrot before operative mtervenUon Is^trairtmM For ra to 
'?',V“riaent by phyS'^lhe^Sdra 
^ of rife bursa and suSdtog 

r Acute reactions with effusion nr fiUrir j m u i 

cf^ 

3 Muscular atrophy fibrosis In a contiguous JotaL 

4, Cnldum and fat deposition In tbe bursa or obUteraUve fibrosis. 
The early local treatment cZta^oTw 

and obsolure res. ot .he PortT^'ZlL'rr'el^^^^^' 
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tion of the supraspmatus tendon In lesions of this tendon internal 
rotation and abdoction are more painful than external rotation and 
abduction which latter arc more painful in the subdeltoid affection 
An X rav taken with the arm rotated outward, the tube focused from 
a position close to the base of the neck and directed downward and 
postenorly Is likely to show the supraspmatus pathology while an 
ordinary anteroposterior fiat plate visualizes the subdeltoid bursa 
clearly The distinction In subdeltoid and supraspmatus pathology 
Irom the standpoint of treatment Is an important one since chronic 
Inflammation m the former yields much more readily and uniformly 
to diathermy and the abdoction splint than the latter which gives a 
much more hopeful prognosis of fimction return after early operation 
lor removal oI the pathology In the tendon. Haibm hnds the area of 
degeneration and (^clutn deposition often entirely limited to the 
tendon at operation without any assoonted changes m the subdeltoid 
bursa The tissues within and beneath the deltoid muscle share with 
those about the elbow joint m a characteristic tendenev toward cal 
dum depodtiQU after m)ury or Irritation Schujenioff found that 
calaum may be deposited m the deltoid muscle fibers within j6 hours 
after suture of a laceration of this muscle. Calcium deposition proceeds 
pw passu with a tendency to fibrosis making any shoulder mjury 
particularly likely to rexult In early sUfiness and limitation of motion 

Acromial bursitis Is quite superficial and the inflamed bursa can 
be palpated near the surface at the top of the acromion, 

TenosynoviUs of the long head of (he biceps presents a tenderness 
far anterior under the deltoid and along the bidpltal groove Elxtemal 
rotation and extension of the shoulder are pamful as is bldpital action 
Local crepitus may be present 

Burdtls of the coracoacromial subscapular and infraspinatus 
bursae is rare and the tenderness Is localized and not adjacent to the 
subdeltoid tender points. The first may be located under the coracoid 
process in front, or farther anterior beneath the combined tendon 
of^e coracobrachlalis muscle and the short head of the biceps. The 
stuttcapular bursa lies between Its musde and the joint capsule with 
’^Wch it typically communicates and inflammation rarely involves 
(his without, or Is diagnosed separately from disease of the jobt 
proper 


Periostitis of the humerus at the deltoid insertion may be traumatic 
fordble deltoid action or associated with myofasdtis here 
Abduction is painful but no other signs of subdeltoid bursitis art 
preent and x ray may show a local roughening or exostosis of the 
Periosteum, These yield slowly to diathermy but shoulder joint 
motions can easily be preserxed. 

Brachial neuritis or radiculitis with or without roentgenoloiric evl 
of cen-dcal arthritis is more tender at the nerve exits from the 
wifr produce pain radiating along the upper 

border of the trapezius and definltel> down nerse trunks of the^ 
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surfaces, less fnctlon is necessary to produce serous or plastic retc 
tions of bursal surfaces 

Codman investigated the pathology of subdeltoid bursa reactions 
23 years ago and described this bursa as follows “Its base is formed 
by the tuberosity of the humerus and the tendons of its rotators, which 
are inserted into the tuberosity Its roof Is formed by the periosteum 
beneath the clavicle, the coraco-acromial ligament and the aaoudan, 
and by the upper part of the fibers of the deltoid muscle. Its lindts 
beneath the deltoid muscle vary considerably, but the outline is Hkeiy 
to be trilobar like a clover leaf and to extend below the edge of the 
point. On the whole it Is circular In outline, concavo-convex in shape, 
and about the alxe of the palm of the hand ’ The sensory nerves aris- 
ing from the shoulder jomt and from this large subdeltoid bursa, 
wtdeh may be spoken of os an accessory shoulder joint go to the same 
cord level uduch supplies motor Impulses to the muscles in close 
proximity to the shoulder joint, and sensory irritation is reflected to 
these muscles as protective spasm fixing the shoulder in addnctHai 
and alight Internal rotation This position is identical with that of 
decerebrate rigidity and allows the powerful adductors and Internal 
rotators to stretch the weaker exter^ rotator and abductor groups- 
The establishment of function of the weaker group about any joint 
is more difficult than rehabOitation of their stronger antagonists, 
particularly when the stronger group, as here, are the “gravity 
muscles ’ ^th “plastic tone ” On physical examinailon the greatest 
tenderness is found either over the middle of the deltoid or over its 
insertion or distributed in both of thi-^ points. Pam on abduction 
may begin with the first few degrees of motfon nnd be locaHxed 
the outer aspect of the arm at the deltoid insertion, or suddenly appc"' 
at abont n^t-angle abduction localixed just below the acroinioo- 
No pain or tenderness should be expected in the uncompbeated sub- 
deltoid lesion over the antenor border of the deltoid or about the 
bicipital groove of the humerus In erpmlnlng shoulder motion, it Is 
an important item of technic for the examiner to seixe the scapula 
firmly and prevent its rotating motion to replace the shoulder jolut 
motion in the stiffened or painful shonlder Sdman s test of having 
the patient flex the spine forward and let the arms down then 
arise bringing the arms up to the horizontal with the body is impot 
tanL this maneuver Is performed a sharp pain is generally 

experienced in the shoulder when the erect position fa resumed and 
the humeral head fa brought up against the acromion. 

In 1906 Dawbom described a dgn rather characteristic of proUf 
erative changM or ^dum deposition in the suprasplnatos tendon 
in studying suWeltoId bunitfa but Stevens In igogfirst recognised 
a dJitinetJon between the former condlUon and subdeltoid bursitis 
proper The ^gn m«Uo^ consfate of a point of tenderness Just above 
the tuberosity of the humerus which disappears under the acromlo® 
on extreme abduction of the arm. This fa rather constant in caldfica 
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tion of the supraspinatus tendon In lesions of tins tendon intern^ 
rotaUon and abduction are more painful than external rotation and 
abduction which latter are more painful m the subdeltoid affection 
An I ray taken with the arm rotated outward the tube focused from 
a position dose to the base of the neck and directed downward and 
postenorly Is likely to show the supraspmatus pathology while an 
ordinary anteroposterior flat plate visualizes the subdeltoid bursa 
clearly The distincUon In subdeltoid and supraspinatus pathology 
from the standpoint of treatment is an Important one smcc chronic 
inflammation In the former yields much more readily and irmformly 
to diathermy and the abduction splmt than the latter which gi\es a 
much more hopeful prognosis of function return after early operation 
for removal of the pathology in the tendon Harbm finds the area of 
degeneration and calcium deposition often entirely limited to the 
tendon at operation without any associated changes in the subdeltoid 
bursa. The tissues within and beneath the deltoid muscle share with 
those about the elbow Jomt In a characteristic tendency toward cal 
aum deposition after mjury or Imtation. Schujenloff found that 
calaum may be deposited in the deltoid muscle fibers within 36 hours 
after suture of a lacerauon of this muscle Caldum deposition proceeds 
pari passu with a tendency to fibrosis mating any shoulder Injury 
particularly likely to result ta early stiffness and limitation of motion 

Acromial bursitis Is quite superficial and the inflamed bursa can 
be palpated near the surface at the top of the acromion 

Tenosynovitis of the long head of bicepis presents a tenderness 
far anterior under the deltoid and along the blapital groove External 
rotation and extension of the shoulder are painful as Is bicipital action 
Local crepitus may be present 

Bursitis of the coraco-acromlal subscapular and infraspinatus 
bursae is rare and the tenderness Is localized and not adjacent to the 
subdeltoid tender points The first may be located xmder the coracoid 
process m front or farther antenor beneath the combined tendon 
of the coracobrachialis muscle and the short head of the biceps The 
subscapular bursa hes between Its muscle and the joint capsule with 
which It typically commumcates and inflammation rarely involves 
this without, or 15 diagnosed separately from, disease of the iofnt 
proper 


PenostiUs of the humerus at the deltoid insertion may be traumatic 
A?? deltoid action or associated with myofasatis here 

Abduction is painful, but no other signs of subdeltoid bursitis are 
pr^t and x ray may show a local roughening or exostosis of the 
^Weum These yield slowly to diathermy but shoulder loint 
motions can easily be preserved. 

BracUal nouiuj or radiculills with or without roentctnolonc cm 
of ccmcal arthritl! b more tender et the ner^-e cats from the 
^ical spine and tends to produce pain radiating along the unner 
IwJcr ol the trapezius and definitely down nen-e Uainks^of the^JS 
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The median or drcumflei trtml. may be tender to palpation m the 
lower tliird of the arm 

The principles of treatment correspond to the general rules for the 
management of bursitis anywhere ImmobilizatJon on an abduction 
splint, with complete external rotation, often cannot be accomplhbed 
until gradual stretching of the contracted adductors and internal 
rotators has restored motion to the shoulder Confinement to bed in 
the supme position with the arm In a sling tied to the head of the 
bed aids m gradual abduction. Most disahlhtlcs of the shoulder ^oint 
arc best immobfllxed In position If calcium deposits are not 
resorbed from the bursa after a few weeks’ sdmlnistratioo open 
operation is Indicated for the removal of the contents and as much 


of the thickened bursal wall and underlying periosteum as an be 
exposed in the field Physical treatment must continue thereafter 
Of the deeper bursae about the elbow the ones under the tendinous 
Insertion of the triceps or within the fibers of this insertion are difficult 
to approach surgicaUy withemt some damage to an important muscle 
tendon Not enough fluid collects In these bursae to be successfoDy 
aiplrated. A surrounding fibrosis Is the most trouhlesomc feature. 
Rodlohumeral bursitis, epiphysitis ’ or tenms elbow, charactenad 
by severe pain over the outer side of the elbow and a point of tender 
ness over the external epicondylc is generally consJiJered as due to 
inflammation of a small bursa lying between the conjomed fendco 
w radlc^mneral Joint These have been operated on successful 
by Osgood but can in our experience, be treated successfully by 
complete immobDiiation of the elbow in semlflexioQ and with the 
forearm in the midposition between pronation and supination, IH* 
a^cray is appUed dafly up to the ‘^toleration ' dose. This treatment 
s^d relieve ail symptoms in three to nx weeks Active motion of 
the arm can then be rexutned but violent exercise or the performance 
" the peculiar type of movement originally responsible for the irrita 
tlon sh^d not be repeated. Recurrences arc common and if a chronic 
painful sla^ dodops, operative interference should be undertaken 
Several deep bursae about the hip require physical treatment 
trochaniCT is e^ly for 

fh' WP or tpiphysltii Crcful disgooso b 
, Spltat^g rat in bed Md dintbefmy nre mccesful If tr«t 
mrol is <^“”“^ ^008 roTOgh pnriod and no supporaUvn procas 
■’fopK'as bursae vary in sire and 
p^Uon Wb^lory proasso here can be mbtaLen for psoas 
A>Plratlon may afd to dla«nosb 
and treatment Phj^icai therapy should be given^a prolonged trW 
before operaUre in mention PalhoWy to Uk Ischtol bnr^b ensHy 
upproacbed sur^^y and ihouW he^weted out 

irmn constant pressure ol shoes upon bony swelling and deformities. 
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Typical of tMs is the bursa commonly appearing and frequently the 
seat of pJ'fTi and swelling over a bumon Surgical dissection may leave 
tender scars when care ts not exerdsed m choosing a skin flap wtilch 
win not leave a suture Ime passing over a bony prominence The 
deeper bursae, when inflamed are generally not palpable but produce 
exquisitely te^er areas In characteristic locations Sharp bony spurs 
may grow from the penosteum beneath or protruding Into, contiguous 
ligaments or fasoaf planes These osteophytes must be thoroughly 
excised with the underlying penosteum before phyiical treatment of 
the inflamed bursa can be undertaken There art four distinct sets 
about the os calds capable of producing disabling symptoms 

I At the attachment of the adductor halluds brevis the flexor 
digitorum brevis muscles and the plantar fascia just beneath the 
sustentaculum tali is the antenor calcaneal bnrsa. It lies beneath the 
short flexors of the foot and antenor to the postenor tubercle of the 
astragalus m a re^on of dl&cult surgical approach 

3 More superficial than this on the mferior surface of the tuber 
ositv of the os calds and covering this bony pnMninence, is the 
posterior calcaneal bursa. 

3 Anterior to the Achillea tendon, on the neck of the os calcis lies 
the retrocalcaneal bursa. 

4 . Anterior and Internal to this bursa and in dose relaticin to the 
tenrdoQS of the posterior tibiai and flexor longus digitorum musdes 
are other bursae of Inegular size and posldon 

In chronic stages of Inflammation roentgenologic evidence of th i ck 
ening or calaum or fatty contents be seen Baking and the rrmln 
tenance of the part in absolute imnmbiliiation will alleviate the 
symptoms of the bursitis 


Pitfalls in the Physical Treatment op the Muscle Tenoon 
System 

1 The most important pitfall applying to musde as to all physical 
treatment Is the danger of treatment of the local pathology without 
a careful physical examination and history to rule out the etiologic 
factor of a general disease or distantly located cause for the local 
pathology 

3 Tumors and swelling of tendons and musdes should be ap- 
^oached from a standpoint of physical treatment only after a positive 
diagnosis is made. Bffllgn tumors of the former are siHgicah Little 
au be expected from physical means before the mechanical Inter 
ference of the swelling with function is removed No musde tumor 
^ be trusty to become malignant Physical treatment may aid 
iQ Its dissemination or metastasis ^ 

3 Inocased swelling tenderness superficial congestion nulsatlon 
or telangiectasis developing whAc a musde Is under ^tmen^T^ries 
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The median or drcumflex trunk may be lender to palpaUon In the 
lower third of the arm 

The principles of treatment correspond to the general rules /or the 
management of bursitis anjTrherc ImmoWlisatlon on an abdochon 
splint^ with complete external rotation, often cannot be acenmpUsbed 
until gradual stretching of the contracted adductors and Internal 
rotators has restored motion to the shoulder Corrfineincnt to bed to 
the supine position with the arm In o sling lied to the bead of the 
bed, aids In gradual abductlotL Most dtsabllitfcs of the shoulder Joint 
are best immobnixed in this position If caldura deposits are not 
resorbed from the bursa after a few weeks' odmlnistratioo, 
operation Is indicated for the removal of the contents and as nnich 
of the thickened bursal wall and underlying periosteum as can be 
exposed in the field Physical treatment must continue thereafter 
Of the deeper bursae about the clboir the ones under the tendhtwo 
Insertion of the triceps or within fibers of this insertion arc tCfS w t 
to approach surgically without some damage to an Important niiOT 
tendoiL Not enough fluid coDects In these bursae to be succesfuHy 
oigilrated, A surrounding fibrosis is the most troublesome f^^*^ 
Radiohuraeral burdtls * epiphysitis or lennb elbow, charaderw 
by severe pato over the outer ifde of the elbow and a point of tender 
ness over the esterual eplcon^e, is genenilly considered as doe to 
inflammation of a small bursa l>’lng between the confoined 
and the radlohumeral joint These have been operated on successiujy 
bj Osgood but can In our experience, be treated successfully hy 
complete IramobQlxatlon ol the dbow In seralflexlon and with to 
forearm in the mIdpotIUon between pronatlon and smunatloii. W 
athemty if appliwl daDy up to He ‘toJmiUoo ’ dose. ThlJ treatount 
should relieve fUl lymptomt to Ihree to all weeka. Active raotloo of 
the or ill can then be resumed^ but violent eaercise or the perionnance 
of the peculiar type of movement ortginally reaponaible for the Irrita 
Uoo should not be repeated. Recurrences are common, nnd If a chronic 
painful stage develops operative Interference should be undertaken. 

Several deep buraae about the hip require physical treatmenh 
Bursitis about the great trochanter is easily mistaken lor osteo- 
myelitis tuberculosis of the hip or epiphysitis Careful diagnosis is 
essenllaL SpUoting rest in bed and diathermy are successful if treat 
ment is continued lor a long enou^ period and no suppurative process 
is present. The lliopectineal and Blopaoas bursae vary in site and 
position Inflammatory processes here can be mistaken for pso" 
abscess femoral hernia or coaitis Aspiration may aid in diagnosis 
«id treatment Physical therapy should be given a prolonged trial 
before operaUve totervenllon. Pathology In the ischial bursa Is easily 
approached surgically and should be dSsected out 

SubcutaneCTU bursae aW the bony points oi the feet and ankle 
vary considerably in dlitr^Uon. AdvendUous bursae readily develcp 
from constant pressure ol shoes upon bony sweiUng and deformities. 
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the suspicion of malignancy X ray should check this possibility from 
time to time 

4 Myositis ossificans represents the culmination of a corstituUcnal 
tendency The connective tissue of Injured or Inflamed muscles ten- 
dons and fascia progressively dfumges to bone The brachlalls anti(^ 
and other muscles about the elbow, which are commonly afiected, 
develop increasing stiffness during a course of physical treat^L 
Rest should be immediately substituted for massage and moocc 
which increases the caldum deposition Roentgenograms Indicate the 
stage when bone ceases to be deposited and the resulting bone can 
be surgically removed 

5 Trichinosis should be suspected when mj^tls becomes more 
acute during treatment and a biopsy on the aflected muscle 

the encapsulated larvae. Physical treatment should be replaced by 
anthelmintic management until the acuity passes In the coarse ol 
weeks . 

6 Syphilis and tuberculosis of muscle tendon and tendOTSbeam 

must constantly be borne In mind watched for and appropnaWy 
managed by general antbyphflitlc treatment or the adoption of a 
regime for the cure of tubo^losls . 

7 The bite wire of tendon treatment Is fibrosis Early slight tnouoo 
is infinitely more successful than delayed and more robust trtatmcnL 
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CHAPTER SEVEN 


PERIPHERAL NERVE LESIONS 
Lewe J Pollock, II D 

Injury or dlacns^ a penpbcral nerve produces among other things 
a loss of motion rvhich if complete te called paralvais and if incom 
plete, paresis Not all of the loss of motion seen in peripheral ncr\e 
lesions U the result of the defective conduction of such a nerve 
Some of it may be the result of local shock pain swelling of tissues 
fractures dislocations adhesions ankylosis contractures of opposing 
uninjured muscles spasm sclerosed fibrous tissue, as In isAemlc 
paralysis tendon and muscle section or loas and hysteria. 

Examinatxon 

!Many of the nerves when injured produce a paralysis of certain 
muscles which leads to a characterbtic deformity Of such mention 
may be made of the wrist drop of radial nerve paJsy often associated 
with “tumor of the wnst ” due to distention of the ligaments pro- 
ducmg a protrusion of the prorimal metacarpal bone the position of a 
foot drop in peroneal nerve palsy the characteristic clavring in ulnar 
nerve palsy the ape hand In ulnar and median nerve j^sv the 
winged scapula In long thoradc nerve palsy etc 

Limitation of movement of jomts frequently results and the range 
of motility may be determlc^ by a goniometer and measured in 
degrees of a orde or by traangs obtained from moulds with a flexible 
lead tape (Fig i) first obtaining a tracing of the position m one 
direction (flexion) and then m the opposite direction (extension) 

I\hen examining for n range of passive movement attention must 
heriven to the position of the citrenuty and Its parts for example 
flexion of the fingers is more limited with the hand flexed at the wrist 
than extended Similarly m combined ulnar or median nerve lesions 
extension of the fingers will be more limited when the hand is extended 
8t the wnst Dorsal flexion of the foot will be limited with the legs 
extended in peroneal nerve lesions 

Movcrnenta of Segments About Joints. — It is impossible to exam- 
ine each muscle separately for evidence of paralysis and we are com 
Pelled to infer its functional capacity by the active movements of 
•egroeots about Jomts In such an examination the part of the eitrem- 




OkMteT Tl q 
TatKM nj ^ 


Movements o£ Segments Aboiit Joints 

avely moved active motion may continue the movement and if a 
position of the extremity is passively imposed, the paretic muscle may 
hold the extremity in this position- 
The amount of weakness may be determined by comparing the 
strength of movement against gravity or interposed resistance dther 
with a dynamometer or with the unparalyied side or the examiner 5 
resistance, A simple dynamometric method may be employed by inter 
posing a spring scales between the segment to be examined and the 
examiner 5 hand Each movement about the joint may be so examined 
and recorded Pronation and oicumduction may be investi^ted by 
fastening a small flat piece of wood In the patient s hand and inserting 
the hook of the scale In a hole drilled through the wood (Fig 3) 
Many factors other than paralysis produce loss of function and 
require treatment Changes in the joints are a very common complica 
tion of peripheral nerve lesions ITiey may result from fractures mto 
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the joint, dislocations suppurations of the jomt and nearby parts Im 
mobillxatJon ischemic contractures etc. 

Occasionally an early arthritic change consisting of painful swell 
ing Is seen which may persist for weeks and be foUowwl by partial 
ankylosis. At other times gradual retraction of muscle tendons and 
hardening of the capsule of a jomt occur Such changes are more often 
encoimtered in partial and p^ful nerve lesions such as are seen m 
injury of the median and tiblal nerves Interphalangeal jomt changes 
are particularly disablmg and care must be exercised to prevent them 
if possible 

Shortening and contractures of opposing imparalyied muscles occa 
sjoaally occur at tunes because of neglect to splint the extremity at 
times because of prolonged overcorrectioo and at times despite Bood 
treatment- ° 
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Ity proximal to the joint being mminri n^t 

eiSple in t«tlng lor _exten,io„ nt tbe wri,^^^^ 


. jr cxicnsioii ui uii; . , 

be immoblUied Care must be eier^ In 

■ results from the dclormlty's p^uang 


loss of function which results from un: yc-.u.....v ■■ ''j fk. f™n« 
action of opposing muscles, such as the defective flexion ol &'!«* 
rcsulUng from the wrist drop of radial nerve palv 
The extremity must be placed In such a position Ij?* 
gravity will be nuIUfled An enfeebled muscle may be able to 
of an extremity when supported but not wl«n 

as in circumflex nerve injury the deltoid muscle may be 8 ng 
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to produce abduction of the arm If the arm Is held flupport^<*^ 
powdered board bat too feeble to produce movement with the wm 

*^5^rDes the movement produced by gravity might be 
as active motion for example, extension of the forearm after 
has been produced with the patient standing erect is of course, ocuy 
the result of gravity controlled by the unparalyxed biceps 

At times no motion of the extremity may be produced but a contra 
tion may be fdt In the paretic musde by palpation or relaxation rnay 
be felt upon contraction of the opposing muscles as in paralysis oi jW 
ddtold muscle strongly resisted adduction of the arm Is accompanl« 
by relaxation of the ddtoid. At times If a part of an extremity l8 
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Response to Electrical Stimulation 

Special attention should be directed to the misinterpretation of cer 
tain movements which are possible or become so after certain nerves 
have been mjurcd. Unless one is familiar with these supplementary or 
tnck movements a completely paralyxed muscle may be thought to 
have recovered function Such rooveroents result from the anastomotic 
supply of muscles from adjacent nerves from the aetbn of muscles 
other than those which are primary movers For example, flexion of the 
wrist may be produced by contraction of the extensor ossis mctacarpi 
poUids, by movements resulting from mechanical factors when tendons 
act over several joints Extension at the wrist may be produced by 
complete flexion of the fingers in radial nerve palsy (Fig 3), by the 
elastic recofl of movements in the opposite direction as the extension 
of the distal phalanx of the thumb following flexion and by gravity 

Response to Electrical Stimulation- — The response of muscles to 
electrical stimulation often gives indication of the state of recovery 
or function- Normal muscles and nerves react to electrical simulation 
in a characteristic manner The mate or break shock of a galvanic 
current produces a rapid llghtnmg like twitch of the stimulated 
muscle, ^ faradixation produces a tetanus The muscles react to the 
stimulation of the negative and positive poles In a constant manner 
and a fonnula of polai contraction may be expressed as follows (K- 
C C ) Kathodal closing contraction is greater than (ACC) Anodal 
closing contraction Is greater than (A. O C ) Anodal opening con 
traction Is greater than (K. O C ) CC >A.CC >A,OC > 
KL 0 C ) 

Ten to fourteen days followfng injury to a penphcral nerve certain 
changes occur in the reaction to electrical stimulation which, grouped 
together constitute the reaction of degeneration (D R.) These 
changes may be described as quantitative qualitative modal and 
polar The exatabflity of the nerve to faradic and galvanic stimulation 
is lost. The muscle loses its uTitabllity to the faradic current fquahta 
tlve) In the early stages for about two weeks the muscle is hyper 
exatable to the galvanic current, but later becomes less and leas eidt 
able (quantitative) The character of the response changes from a 
rapid twitch to a slow vermicular contraction (modal) The polar 
formula is reversed the A. C C being greater than the K. C C The 
moat valuable and most constant of these signs is the slow contraction 
of the muscle. 

Because of the diffusion Into nnpaialyied muscles when a unipolar 
method of stimulation is used the blpol^ method wherein both poles 
are placed upon the muscle being examined is preferable The 
CTtremity to be exammed most be relaxed and the segments about 
joints must be so supported that the muscles are not required to act 
*8^1 tbe power of gravity Supplementary movements may be pro- 
du^ by electrical stimulation and one must be alert to recognize 



Peripheral Nerve Lesiom 


A rCUirt« t 

^ lv•^aM n 

Atrophy Is a common occompanlmcnt of paralysis of a muscle re- 
sulting from peripheral nerve lesions Study of the amount of tissue 
loss following such lesions shows that the cases carefully treated by 
physical therapy have far less loss of volume of the tissues of an ci 
tremlty than do the untreated cases 



Fm. 3-Eiteata, ol ij, 


cr aMooittd with 

m which fa vny 

'o® of function does not foUow the motor 

"uo°n^lSSrc£Suc'o7^i‘Sf%"^'^ *“ 

„ a diminution of rcs,«n,n to fxtS.' 



(nL»?t*r rj 7 

T«t«M nl ' 


Splints to prevent Deformity 

Wberc a primary or secondary suture la Indicated Immediately 
physiotherapeutic treatment must assist the operative procedure. 
When it is felt advisable to defer the operative procedure, physical 
therapy must be initiated promptly to the end that when the nerve re* 
generates it mil activate a mechamsm capable of adequate movement. 

The above indications are met by treatment with splmting to prevent 
overstretching of paralyzed or weak muscles massage to Improve the 
nutrlPon of the parts to prevent adhesions of scars and fibrosis and to 
conserve the btdk. of the muscle passive tnovements to prevent de- 
formity from shortening tnterphalangeal fibrosis ankylosis of Joints 
active exercise to conserve the unparalyied muscles to sUimilate circu 
laticTD to educate synergistic muscles to assume the function of par 
alyzed muscles electrotherapy to conserve the vitahty prevent com- 
plete atonia and Increase the contractflity of paralyz^ muscles and 
hydrotherapy and Ihermotherapy to assist in nutritional conservation 
and to fadiitate other methods of treatment 

In cases treated some time after mjury splinting and the other pro- 
cedures are indicated to correct defonnitles as well as to restore 
function Here passive movements must inclode stretching of shortenedi 
muscles and tendons and mechanical devices construct^ to assist in 
this function. Corrective exerdscs and occupational therapy play a 
large part In the correction of such deformities 


Splints to Prevent Deformity — The purpose of the splmt is to put 
the paralyzed muscle at rest and prevent overstretching of the musde 
and to resist spasm of the oppoiong muscle. Each splint must be devised 
for a particular patient because the mechanism of the joints over 
winch the paraly^ muscles act differs in each Individual The splint 
should be light simple easQv applied and removed inexpensive and 
as iDconspicnous as possible The material from which splints are con 
structed differs m the hands of vanous worker* In general the splints 
used by the British and French during the World War were far more 
complicated than those used In Amenca. Aluminum Is a satisfactory 
metal to work with. It Is light and when necessary small adjustments 
may easily be made in the shape and other characters of the splint, as 
Indicated. 


Following a primary or secondary suture, particularly the latter 
where It is often necessary to place the extremity In an abnormal 
position to permit of approximation of the severed ends of the nerves 
a plaster of pads cast or splint must be applied for a period of two 
weeks FoUoWig this a removable spUnt should be applied Starched 
^Qoline may be used In preference to plaster of parls as it Is much 
lighter and therefore much more comfortable. 

It is important to note the danger of applying a splint and regarding 
only Indicated treatment. Many patients have been incapao 
tated by the fibrosis which has resulted from the prolonged and 
uninterrupted use of splints So much « this the case that In many 



Q n Peripheral Nerve Lcsioni 

Electrical examination llUewlv; is often valuable to difierentiate los 
of motion due to severed tendons from paralysis In the fomw, 
vanic stimulation followed by a good contraction In the 
to produce a movement of that segment to which the tenoon is 

attached , , . r i, 

An electric stimulus must reach a certain Intensity before ti ww 
result In the contraction of n. muscle This mlnlnrul current, bowtvtr 
must be prolonged for a certain length of time to produra a r^ro^ 
At “Infinite duration” there Is a minimum strength 
contractions occur (rheobasic voltage) As the duration Is decreasea 
the strength must be Increased until a point is reached where, ^ ^ 
ter how strong the current, no contractions follow Twice 
current which will produce a contraction in unlimited tlnw has 
designated empirically as the chronaxia ol the tissue. The 
a human musde with an Intact nerve supply has been lour» o 
0.00016, whereas that of one whose muscle has 
OJ3I It was hoped that measurements of the chronaxia 
accurate Information of diagnostic and prognostic value in 
nerve Iniuries Although tl^ have served to gt^'C precise mcaw^ 
ment of the functional value of nerves and muscles In phwo+^ 
because of the hxaccessibnUy of accurate instruments and Ihcjour 
liability of certain others few data are available 
critical Judgment of their clinical value Measurements by tiej^ 
denser system of Lewis Jones have failed to impress the Amen^ 
invesllgitOTS with their reliability More accurate methods, ^ ^ 
Lucas pendulum, Lapicque s chronaxlmeler Strohl s ergometcr aiw 
Sachs and Malone s chronomyometer have appeared to 
information In thrir several investigators' h^ds It Is possible ua 
they may lead to profitable dinjcal investigations m the future- 

InmCATlONB FOB TxEATiizjrr 

Physical therapy methods hold the first place in the treatment^ 
peripberal nerve lesions Following a peripheral nerve lesion the 
Jects to be attained differ somewhat under various conditions, if 
primary autare n possible or if tba patient Is brought tor treatment 
soon alter Injury where an operation la not Inrllcated rre “In’ *“ 
vent delormities and to restore function. When some time has elai«“ 
after injury and a secondary suture or neurolysis is necessary 
aim is to correct deformities and restore function. The same Is true in 
rimHar cases not requiring operation 

Operative procedures ol suture and neurolysis trill not serve to 
restore function They only mate It possible for the nerves to regeoer 
ate. It Is cooceivnHe tot perfect regeneraUon might occur in the n^ 
and an eitreraltj be fimctionless because ot Interphalangeal Bbrosls, 
retraction of caps^ ligaments, marked atrophy and fibrosis ol nms- 
clea Bhortenlng of muscle* spmtm of muscles and ontyloaed Joints 
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Instances of long delayed restoration of txmctlon it was possible to 
envisage the character of the splmt which had been used by the posi 
tion of the extremity For example the ill advised use of a cock up 
splint often caused fibrosis and shortening of the extensors and anky 
losis was present at the wnst. It Is equally unportant that one should 
not apply a splint devised for one nerve lesion upon an extremity In 
which a totally different nerve is paralyzed for example, a cock-up 
splint should not be applied in the case of a median nen.'c lesiom 
The appbcatlon of a splint should not blind us to the necessity of 
other treatment and It Is Imperative that electrotherapy, m as s age 
passive movement etc. be continued throughout the time of immobll 
izatlon Although some cliniaans belie\e that no adhesions will form 
if a splint Is applied so that only relaxation is obtained and not over 
relaxation this has not been my experience. Not only must joints not 
concerned with the movements of the paralyied muscles be moved 
daily but when supported the Involved joints must be moved Cer 
talnly no harm can occur from gentle passive movements sufficient 
to produce movement but not overstretching It is well not to produce 
overcorrectioD A position midway between the cslent of movement 
In the opposite dlrecdon is by far preferable In most muscles Only 
slight extension at the wnst ts soffiaent to produce rest of the par 
alyzed and atonic extensor muscles of the wnst Each individual nerve 
injury has some general Indication which should guide us in the con 
slderation of the splmt Such splints can be better iHostrated than 
described and the general Indications will be dbeussed and the types 
of spbnts flluslrated. 


CntcmiTLEX Nerve- — Injury to thb nerve produces a paralysis of 
the deltoid The patient is unable to abduct Ibe arm and the weight 
of the unsupported arm often results in a subluxation of the bead of 
the humerus and at least a marked stretching of the capsular ligament 
The Indications are to keep the arm abducted and partly externally 
rotated- The abduction should not be beyond 6o The forearm should 
be fleied and held In moderate supination Such a splint may likewise 
be used in uppier brachial plexus Injunes (Figs 4 5) 


Ulnar Nerve- — Paralysis of the ulnar nerve is easily recognized by 
the appearance of the band with clawing of the little and nog fingers 
Inability to grasp objects between the thumb and forefinger becai« 
of paralysis of the adductor polUas and Inability to make a cone of 
hand by approximating the Ups of the fingers and thumb because 
of paralysis of the Interossci Lateral movement of the fingers Is 
possible only through supiplcmentary movement and the patient Is 
unable to Innervate the muscles of the bypothenar eminence (Fla. 6^ 
Although i^y deuces have been constructed for the treatmiSt of 
ulnar ner\e lesions In general Uie majority of cases recover mnr,. 
compl.ldy without tho of 
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little and nng fingers may be applied as fflustrated Extension of the 
distal phalanges of the little and nng fingers may be defective because 
of overextension of the proximal phalanges and a device which pre- 
vents these phalanges from overextending is useful in recovenng 
lesions A narrow stnp of metal running diagonally across the palm 
from the base of the third to the base of the httle finger then bent to 
cwituiue in the opposite direction over the bachs of the proximal 
phalanges of the little nng and middle fingers, is often serviceable 
(Fig 7) 
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Median Nerve, — Paralysis due to a lesion of the median nerve pro- 
duces an inability to appose the thumb to the little finger to abduct 
the thumb at nghi angles to the palm to flex the Index finger as m 
making a fist or clasping the bands and to fiex the distal phalanx of 
the thumb (Fig 8) 

For the most part what is true of the ulnar Is likewise true of the 
median nerve There is but httle clawmg of the index or middle finger 
and flexor contracture of the index finger does not occur The only 
troublesome complication is a shortening of the adductor of the thumb 
and at times it Is necessary to hold the thumb m abduction at a right 
angle to the palm, A light hollow aluminum ball between the index 
finger and thumb with the fingers semifleied assists, A hollow cylinder 
will serve the same purpc»e Occasionally an apparatus which by 
means of a spring supplants the abduction of the thumb may be serv 
Iccable although In general springs are unsatisfactory 

Ulnar and Median Nerve Lesions — Combmed ulnar 
and median ner\T lesions when complete produce Inability to perform 


Peripheral Nerve Lesions 
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interfere usith the motility of unparnlyzed musics which lufBa 
move all of the segments about the joints of the hand The only 
nbling complication \\hlch follows ulnar nerve lesions Is clawing of 
little or little and ring fingers Passive movement commonly suffice 
prevent this When it appears that clawing will result from overac 
of the extensor communis dlgitorum, a simple posterior splint for 
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any flexor movements of the fingers or hand Under such a condition a 
simple antenor splint supporting the hand In a slightly flexed position 
suffices Clawing occurs In all the fingers and counter pressure should 
be exerted against the backs of the proximal phalanges The thumb 
should be fixed m a position of abduction at n^t angles to the plane 
of the palm (Fig 9) 

Partial lesions of these two nerves are particularly liable to be com 
plicated by adhesions shortenmg and deformity and require much 
more attention than complete lesions 
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RAmAL Nerve- — The indications m cases of paralysis due to a 
lesion of the radial nerve are to extend the wnst and the proximal 
phalanges of the fingers and thumb In a plane with the palm (Fig 10} 
The following splint as described by BuerkI and used In the United 
States Army is ver> satisfactory 

Spring steel wire covered with rubber tubing at all points of pres 
sure and properly bent has been found to make a light and comforta 
blc splint. It will meet the requirements and overcome some of the 
objections of other types This splint is made from a piece of No ii 
spring steel wire 35 inches long 

It is best to start bending the splint on the ulnar side of the arm, 
Nine Inches from the end the wire is bent upward to form an angle 
of MO From this point the wire extends forward to the junction of 
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pstient from the sharp ends The palmar arch support fa made from 
No 20 spring steel wire covered with rubber tubing and is attached 
to the splmt by adhesive plaster The ends are one inch long and are 
bent in opposite directions from each other to increase the sUbllity of 
the palmar attachment. The wire first extends downward away from 
the splint for an inch on each side and then by a slow curve extends 
upward to support the palmar arch. A piece of adhesive plaster fa now 
placed on the splint juat above the wnst and folded on itself so that 
all of the sticking surface is covered FmalJ> the canvas band fa 
slipped over the ends coming m contact with the flexor surface of the 
forearm. This splint can be made hi fifteen minutes It is applied 
without bandages and can be readily removed or put on by the patient 
without assistance (See Fig ii ) 

Musculocuta>jious Nerve Lesions — SlooLey has described a 
simple and effiaent apparatus which may be used to aid m the treat 
ment of lesions of this nerve The important muscle which is paralyzed 
fa the biceps Fortunately there is UttJe or no hT:elibood of over 
stre tching the biceps or of markedly shortening the triceps because 
of the mechanics of the elbow )omt and the fact that other unaffected 
muscles act upon both the shoulder and elbow joints However at 
night a mechanical support which keeps the forearm flexed with the 
hand in full supination should be worn Slookey^s apparatus consists 
of a broad leather cufl attached to the wnst and dorsum of the hand 
The wristband has a metal plate which is shaped to fit the dorsum of 
the hand and wnsL Supination is maintained by a strap fastened to 
the wristband over the volar surface of tbc radius which passes out 
ward and under the wrist This strap is then fastened to a collar piece 
by a pm or snap 

Brachial Plexus Lesions — O f all the penpheral nerve lesions 
none require more constant and efficient mechanical treatment tbnn 
those of the brachial plexus 

As has been pointed out previously in general lesions above the 
clavicle are injuries of the roots and primary cords whereas those 
below the clavicle or in the axilla include the secondary cords and 
nerve trunks These latter are frequently accompanied by injuries of 
the axillary blood vessels There are two general types of Injuries the 
Erh-Dncbenne or upper root group which involves the fifth and sixth 
cervical roots and the lower root group or the KIumpke-Dijenne 
type, which involves the seventh and eighth cervical and first thoraac 
roots In the former the resulting paraly^ is extensive and Involves 
the muscles of the shoulder girdle and back as well as muscles of the 
arm and forearm In the Klumpke D6Jenne tjpe the paralysis is 
essentially of the ulnar side of the forearm and all of the muscles of 
the hand tFlg u t 
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the proximal and middle phalonKca of the little finger, where h is bent 
at a right angle in the same plane Three-fourths of an Inch from here 
it again reedv'es a right angle bend but this occur* In a plane at ri^ 
angles to the previous one This bend causes the wire to rtm across 
the palmar surface of the fingers, and thereby extends the proilDul 
phalanges on the metacarpal bones A right angle bend la the same 
plane at the outer side of the first finger, and another bend three- 
fourths of an Inch farther on In a plane nt right angle* to It, complete 
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nerve high in its course. The branches to the semltendinosus and long 
bead of the biceps are given off at the level of the ischial tuberosities 
and consequently these muscles are spared The semltendinosus alone 
is able to perform the functions of hamstring muscles to a high 
degree. It a also able to supplement the action of the gastrocnemius 
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in flexing the leg upon the thigh. However all the muscles below the 
knee ore parolyxed and the leg is flaedd while the foot Is dropped 
and in a \'algus position It is necessary to stabilUe the leg and foot 
to correct the equino\'algus deformity and to overcome faulty devla 
lion of the body weight (Fig 13) 

The most effective and comfortable sphnt Is one based upon the 
Thomas caliper type It is light comfortable and effiaent Itrfwuld 
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In those lesions In which the muscles of the back (serratus magma, 
rhomboids levator scapulae) arc Inv'olvcd, the deformity Is exteiafvt. 
The compensatory movements of the scapula arc diminished or 
absent The action of the serratus magnus In fixing the scapula so 
that the deltoid may act Is goric and this must be kept In mbd fai 
devising mechanical support The arm lies adducted with Inward 
rotation The humerus may soon subluxatc and In old neglected cases 
may be dislocated completely The coracoid process becomes promi- 
nent and the forearm Is held in scmlpronatlon Because the entire 
extremity Is rotated Inward the palm of the hand may face backwari 
Left alone without mechanical support these lesions ore followed by 
pennanent and Irreparable deformity 

A splint must be designed to relax the deltoid and the suprasplnatns 
muscles and at the same time hold the arm In external rotation The 
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side of the foot This will correct the vanis deformity The antle joint 
may be supported if necessary by a leather remforceroent sewed to 
the shoe The flat foot ma> be corrected by an inside plate which 
should be made to fit individually by molding plaster casts of the foot 
deformity The prlndpal aim must be to correct all the defonmties 
and to prevent those which may result from the improper distribotion 
of wo^t bearing The paUcnl should be cautioned ne^er to walk 
without proper support of his foot- A rubber band or metal spring may 
be attached to the shoe and the upnght to aid m replacing the lost 
action of the extensors 
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An adequate splint for the foot drop of percnted nerve lesions was 
used in the United States Army It had the advantage of simplicity 
lightness and relati\e service As described by Buerki it is made of 
two pieces of wire weighing but two and one-third ounces It is service- 
able because it not only holds the fool well extended at all times but it 
also aids in walking as it gives the foot the normal flexibihty which is 
lacking in all of these cases Pieces of bronzed spnng steel wire 35 
inches long have loops three-fourths of an inch long bent on each end 
In opposite directions (Fig. 16 Dlag 1) The lower loop is for aid In 
nlta^ng q wire around the shoes whDe that at the top protects the 
dothing from the sharp wire To give the splint flexfbOjty the wire 
has a one-and three-quarters turn coil three-fourths inch in diameter 
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be «o arranged with a spring lock at tie knee joint tbit wbllt the 
patient t* lilting tic knee may be flewd to an nn^c of A safe 
plate should extend from the bed to tic jnetatarsopialanfeal joist 
^ attached lo the upright so that tie foot is held in dook 
flexion The heel of the shoe should be raised on tic inner aide ind 
reenforced there so that the valgus deformity wffl be c« 
rected and the patient at tie same time, will bear bb weight upon the 
outer iioc of tho foot when he walks. This wii! aid the weakewd 
arc^ wmei naturally accompany these lesions Another saojpfe 
splint is ahotm in Figure 14 

PraoKEAL Lesiovs —The dtformlly In thtsc ensts is om ol 

orop and a varm deformity due to complete paralyws of the 
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should have a stop locV which will prevent dorslfleiion to more than 
a nght angle The inner border of the sole and heel should be so raised 
as to deviate the body weight to the outer side and to correct the val 
gus position As in the case of the peroneal deformities an inside plate 
fitted individually should be worn to support the weakened arches 
The sphots for these last two types of deformities cannot be worn 
at night but tbeir mam action should be replaced by canvas appliances 
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which win effectively prevxnt overstretching of the paralj'xed muscles 
vMthout the use of these nocturnal supports all that has been accom 
plisbed during the day may be easily undone 

Femoral Nekve Lesions —As has been stated lesions of this nerve 
are accompanied commonl> by Injunes to the pelvic vessels and 
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bent Into it six Inches from the lower cod (Fig i6, Dlag, a) Thb coil 
when in place is dlrcctlj opposite the juni^on of the sole and bed of 
the shoe Two wires bent as described above, ore held in piece, one oo 
each side of the shoe, bj four pieces of fine piano wire, one piece 
under the instep, another around the heel at the Junction of tla upper 
and the heel, the third under the v)Ic connecting the lower extrcml 
ties of the wire and the fourth around the toe between the sole and 
the upper The last piece binds the splint permanently to the shoe. 
It is bat to apply the wires In the above order (Diag. 3 ) The splmt 
is completed by a piece of double ply con’.'as six inches wide sod fc«r 
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together by five rivets placed as shown (DwR 4) 
Ri^ I and n the #pUnt from sUpping through the caav^ 
^ ““ “PP“ «'>! of^ splint, around tie 

la laid In pbeo with a spedal legging The splint luts 
from two to three montha. 

deformltfca present In these cases are 

[OTcUcally the opposite of those described asterault of injuries o 
the pruned ^e les tens The unopposiri aSi^ the ptronoi 
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may become so stretched that an eversion of the lower eyeHd may 
occur (Fig i8) 

The simplest type of support consists of two adhesive straps The 
point of pull should be attached to the temporal area and the support 
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Ing straps sboiild be attached to the skin about the upper and lower 
The cneb of the two straps may be attached by a rubber band so 
that an elastic puD upward U maintained This support must be worn 
constantly It U simple and is easily detached duri^massage deSJo- 
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viscera. Consequently, one Is not called upon frequently to provide 
mecbanical support foUo^ng luch a lesion Horrever the quadriceps 
femoris sortorius and pccllncus muscles arc paralyxed and there b 
an inability to extend the leg upon the thigb A patient with a fcmonl 
nerve lesion is unable to stand upon his leg unless the knee Is in ex 
treme extension The knee joint soon becomes so unstable that it nay 
suddenly flex and allow the patient to fall When walking, the palle^ 
usually bends forward and places his hand on the thigh to 
knee joint securely extended The tensor fasciae latae may actm bao 
the joint in fixed extension and then the patient assumes a 
gait In old neglected cases a genu recurvatnm may devtlop (Fls- Hi 
Mechanical treatment must provide stability to the knee 
yet prevent hyperextenslon A TTiomas caliper splint with a spring 
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1^ wUch aUo^ o flodem of the knee only whDe sitUng is the 
'wn'i in thi popliteal space triU 
vent hyperextenaion md tie occurrence of geSTr^atum- 

“'"n- interruption of tbelr n^ 
^ Tins meciauM support of 

muscles comribntea ^^^dously to the recovery of their action af « 
n nerve supply has been reestabllaheri In negl^ cases the inusclo 
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serve the functional capaaty of panilyied muscles until auffiaent 
nerve regeneration has t^en place to permit of active motiom 
The efficacy of this type of treatment has been called into question 
on a number of occasf^ Although since the days of Duchenne 
neurologists have universally agreed that electrotherapy is of service 
m Kg<t«>n^np the return of function of muscles paralvied as the result 
of lesions of the lower motor neuron, some ph^ologists have decried 
Its usefulness (Langley) On the oUw hand many physiologists have 
determined upon the basis of experimental studies that there is a sound 
foundation for the belief that electrotherapy Is serviceable in the treat 
ment of peripheral nerve lesions Not only have most of the workers 
found decreased atrophy In treated cases but recently Piontkovskiy 
has shown that a more advanced type of regeneration of the nerve 
occurs when the denervated extremity la treated by electrotherapy 

hloDF OF AcnoK —It Is necessary to understand clearly the mode 
of action of treatment by electnoty It is not concerned with any 
mysterious force acting directly upon the factors influencing recovery 
of a nerve or muscle. Stimulation by an electnc current oi sufficient 
strength produces a contraction of the muscle. It » this active con 
traction of the muscle which conserves its bulk and natrltiOD and 
keeps the muscle fibers functionafly adequate for voluntary movement 
when regeneration has progressed suffidently In cases such as facial 
nerve paralv^ contractures are diminished and assoaated movements 
so often of disfiguring and annoying consequence likewise are pre- 
vented, The only requirement of electrotherapy is that it shall produce 
a contraction of the paralyzed muscle Otnuously this cannot be 
brou^t about by stlrcudation with the faradlc current, as the duration 
of each shock is too short m relation to the changed chronaxia of the 
nerve and muscle Galvanic current must therefore be used It may be 
used m its simple form of a continuous current, or m the form of 
sinusoidal currents of various types of waved 

It has been proposed that the conUnuous current which at the make 
or break produces a sharp shock-like contraction is of little value as 
it does not resemble a normal contraction of the muscle, which It is 
said Is imitated by the contraction ensuing as the result of stimulation 
by the sinusoidal current Of course the criticism that it acts only 
locally may be met by the statement that larger electrodes should be 
used That muscles contract slowly m thdr normal stale has never 
been shown to be the case by physiolo^ls The twitch contraction due 
to electrical stimulation is thou^t to be analogous to the phasic con 
traction of all skeletal muscles It may I believe be accepted as a 
fact that the contraction of a muscle resulting from stimulation by 
galvanic continuous current is as useful as that produced by anv other 
type of galvanic current. The rapidity of the contnicUons can produce 
no harm after the second week following injury or surgical procedures 
and during the first two weeks the muscles should be kept practically 
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therapy and active exercises which ore practiced by the patiat 

[Tig ip) 

Corrective Splinting — ^l\Tjen, because of fibrosis oi nraschs lod 
joints, or because of spasms or contractures of muscles, dcfornihJo 
nave taken place, the problem ol splinting is a v'cry dinereat one. The 
Indications are to lengthen the shortened muscles and tendons lud to 
mobilise the joints 'The splints are devivd therefore with the deir 
of exerting clastic tension upon the segment of a jolnl involved b 
alternating directions for certain periods during the day SocaUed 
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fiddle^mt^ by m«iu of which traction may be Wied ia one dhec 
®PP“«* "> of Joints to 

t^Sexor, ol tb. fiog«,°rCuKrpSt\?£ ky 

Elt^thor.py_Tbo iDdloaUon, doctrotiKnipy am to P^ 

v«t atKph) of mnado. fib^fa ^ n^ttat ^ to ooo 
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a movement with the ertremlty in a position of foot drop but U tlie 
paUent rests the leg on a board at the outer surface dorsal flcrion may 
occur The patienrs eitreraldes must be folly supported and the »eg 
mentfl about joints bo supported that movement is not impeded by 
gravity 

Value or Contractions — Contractions of muscles produced by 
electric stimulation are a valuable adjunct to reeducation and active 
motlom Althou^ the patient may not be able to produce extension 
at the wnst voluntarily the hand may be held m this position after 
electncaHy produced extension has occorred A voluntary contraction 
of a muscle may be possible after it has been produced by electrical 
stimulation and the patient should be rerjuired to atteinpt such a 
movement during the period of treatment Of course one should 
always Veep in mind the law of regeneratiotu When it Is remembered 
that the extent of regeneration of the nerve after section and suture 
IS one milhmeter a day it is futile to have the padent attempt active 
movement before the fourth month in such cases In severe compres- 
sions in which recovery is taking place without operation but which are 
associated with complete degeneration of the distal segment the same 
condldoQs bold true Care must be exerdsed in treating areas of skin in 
which sensation has been destrr^ed as bums are readily formed and 
nlceration once occurring is (Ufficult to heal 

When the nerve and muscle have recovered suffidently to contract 
to faradic stimulation both forms arc advisable the latter to produce 
more prolonged or tetanic contractions An apparatus which permits 
of stimulation by gradual increase and diminution of current such as 
is possible with one Bnstow coll Is valuable as It Is less painful Here 
ag^ it Is necessary to state that during the period of severe degeo 
eratlon the faradic current will not produce a contrax:tion of the 
musde and no contraction means no treatment. 

Sinusoidal current and other forms of wave currents have only the 
advantage of relative painlessness There is a seeming advantage in 
the fact that at times a larger electrode is used and rhythmic con 
tractions ore produced in lai^ musde groups is a disadvantage 
and care should be exerdsed to stimulate only the paretic muscles 

Passive Movement — As Langley has pointed out Intermittent 
passive or active stretching forces lymph and so presumably metabolic 
products from the musdes This of ojurse should be an advantage, 
hloreover such active or passive movements hove a distinct influence 
on the formation of connective tissue. It fa said that there is a visible 
increase of connectivT tissue in microscopic preparations of a musde 
three weeks after section of Its nerve. Part of the last contmetures 
may be due to the shrinkage of this newly formed tissue which fa soft 
and extensible Active or passive movements of the denervated musdes 
will stretch the developing fibers so that when they do shnnk there 
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at rest as they arc fragile and are cosily bruised After tMs period 
sudden contractions ore just as useful ns slow ones The force of the 
contraction can, of course, be modified by the strength of the curroiL 
Galvanic continuous stimulation is often painful therefore, other 
types of waves arc useful ns they arc relatively painless and can be 
used to advantage in children and sensitive patients. It is necessary 
to rwnember that the contraction of a muscle occurs only upon making 
^d breaking the current Therefore It Is needless to treat the rausde 
by prolonged stimulation and the current should be applied with very 
short makes and immediate breaks of the current by using a suitaMe 
electrode 


stimulation may be obtained by using bipolar or unipobr 
the former both poles arc applied to the muscle which it 
Is desired to ^^latc In the latter an Indifferent electrode of a large 
^ 1* elsewhere upon the body, as described under declro' 

diagnosis Di^ng the first few months following injury, while the 
^ byperirritable and an Increase of direct mytrtatic Im* 
ta^ty may be demonstrated by jjercusslon unipolar stiroulation wiD 
produce contraction m the muscles most affected by the weakest car 
r^ becauw of longitudinal aUmulatlon Care must be exercised 
prMi^ too great faUgue in these muscles. One inuj 
^ many cases deq? muscle sense b 
^ Ji* patient is unable to tell when the muscles are 
muscles most affected become 
of cmrerit tn unipolar stimulation produces a spread 

innrrv of th*. muscles which may alone contract to the 

cl^r sLulaUon is of greater 

sarv to anatomy and function of muscles Is nece^ 

Particularly Is this true of the sn^ 
to ^ not Irritable to stimu^ 

^ the motor points of the 

tbe^^ motor How 

Althoimh Dolar tnv^?" contract more readJlv at these points, 
tba active dect^ P®*' be tued o 

eierciMd\o ^ndyied musdes care ronsl be 

tiacUng mujdes not only S agHlnst tie ^ 

segments aroimd the Joints hti? the detection of uiovem^t 
the extensors of the wrist no movr^ P’^eut fatigue Upon 
dependent, whereas If it is ^ the wrist 

extension may take i^ce. ^ *t Its ulnar border, 

^ ino extensor, of the foot may not produce 
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tioa of the extremity which la maintained by a splint should be held 
throughout the treatment. There never sl^d be stretching upon 
the denervated muscles hlaasa^ is begun with a period of rhythmic 
superficial stroking to obtain further relaxation This may be given 
in either direction whichever Is more pleasing to the patient and the 
pressine must be so gentle that even centrifugal stroking will not inter 
fere with the circulation Following this gentle stroking all of the raus 
des of the extremity should be massaged with a centripetal motion to 
increase the venous and lymphatic circulation More pressure should 
be used than previously but care should be taken not to injure the para 
lyied musdes by compressing them against the bones This may be 
increased gradually until the massage consists of a gentle kneading 
If superficial scar tissue Is present, fnctlon massage should be used 
This is obtained by pressing deeply and moving the hand in a arcular 
direction The outer tissues should be moved over the underlying 
structures with a minim um of movement on the surface. If the scar 
Is dry a lubricant may be used at the end of the fnctlon massage 
but its use in the beginning makes deep friction Impossible If adhe- 
sions and contractures are present they must be stretched slowly and 
gradually Stretching most not be carried to the point where it causes 
pain or tenderness following the treatment and the movement of re- 
turning to the onglnal posldon must be made as slowly and as carefully 
as the stretching movement Gentle kneading of the contracted muscles 
and fnctlon over the ankylosed joints may be performed during this 
procedure. 

Refducatiom — The indications ore to train the patient to repro- 
duce voluntarily the movement which has just been provoked elec 
tncally or by passive movement. This Is the nx>st important port of 
physical therapy particularly because not only motor regeneration 
must be complete but sensory regeneration as well in order to effect 
accurate movement A certain tyj»e of deep sensibnity that deals with 
joint sense Is among the last to recover and often never recovers 
completely An ataxia results even If motor regeneration is perfect 
It IS necessary therefore to treat this ataxia by reeducation 

The extremity of the patient must be so supported that the force 
of gravity does not act against the contraction of the muscle At times 
it Is advisable to have the extremity supported by a shng or a freely 
swinging board susptended by spiral springs and couuterwdghted so 
that the least amount of power Is necessary to produce movement 
Eierdses may be performed to great advantage with the extremity 
immersed m water Finally the extremity may be placed upxin a 
pwwdered board so tilted that the above mdications are met The 
patient is directed to perform a movement and at the same moment 
the operator slowly passively performs the movement As each normal 
movement is attempted the paUent ma> be directed to perform the 
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may be less tendency to a contracture The cut ends of a nerve miy 
become mthcr fixed to the surrounding connective tissue so that rotrrt- 
ments may cause a greater pull upon the nerve However, Unfjcy 
has shovra that In tins presuture period the tension so placed t 
nerve Is not sufficient to cause a rupture of the degenerating nbea. 

In many operations it Is necessary to fix the limb in a flexed posltloti 
to permit the cut ends of the nerve to be brou^t liito end toend 
apposition In such instances passive movements designed to bring tbc 
limb mto lu normal position may be begun about two weeks after the 
suture has been made Mfller and Lerm have shown experunentaHj 
that the tensile strength of a suture line is as great at the end ol that 
time as it is weeks later This It an important fact which allom 
passive and active movements to be histiluted before lonnidaWe 
ankyloses and contractures have occurred 
Passive cxerdaes mav be carried out very well in conjunctionw^ 
massage. They help to stretch tumlracturei which have ahte^ 
occurred and to prevent those which Invariably occur la a denerviW 
muscle. They also Increase the range of motion in on already 
joint and help to keep a mobile Joint active so that when the 
COM it IS ready to perform lu part in an effector mechanism. Finally 
such movenenti help to redducate the muscles in perlorming w>rn» 
movements These eierdses should be carried out ilowly and g«i«y 
n^er with quick, jerky movements Each separate passive tfs 
dse should be indlviduallted and the patient should be requhwl to 
make the attempt to perform the movement simultaneously or to at 
tempt to bdd the part In the position Imposed upon It, 

In many Instances active exerdscs may be employed to great ad*^ 
a median or ulnar nerve leaion at Iht 
^ toervafacm of the long floor rnuado of the fingen 
the Unfoi^ely it fa common to find the phiang«i wd 
jomts ankylosed or the muscles atrophied simply from disn«. 
Aa ^vel haa petated oot. m practically every aue of Joint « 
motion of the Injured part with the bdp of 
tlM sound ™mta combined with volnnuiy ^dso will art^ 
*0 restoration offmiction if the patient has 
suffident urteDigence and eoergy 

f® '’'ft™ the part should be etposed to 
“Inotes to obuln^ much relaistioe ss 
the fairs red light, hot packs or a whirlpool 
bath of 'TOtm ™tCT are ail useful but should be used with ertremo 

because the motion of tS wato Sf 
pleasing to the patient imd riJS Sfaf 
Before begioiilDg massage the extrmnitv ^ I a coto- 

fortnble position whh .11 ^ .^SStt;.;efaV"rr§i^ We ^ 



CHAPTER EIGHT 


PHYSICAL THERAPY IN INFANTILE PARALYSIS 
AsTHtm T Lego M D 

IlfrRDDUCnON 

Poliomyelitis U a speafic infectious disease the causative agent of 
which 13 thought to be a filtrable vim Although adults may be 
stricken xvith poliomyelitis the disease U primarily one of young chll 
dren appearing rarely under one year but reaching the peak Inadencc 
at about the five-year-age level A marked seasonal incidence is appar 
rnt hi the consistent recurrence of the disease in the late summer and 
early fall The disease Is most common In temperate climates 

In order to follow the course and treatment of anterior poliomyelitis 
carefully the disease is best considered In four stages 

The first or caite stage includes the constitutional symptoms aiJd 
the preparalytic and paralytic phases Its treatment should be wholly 
medical 

The scMnd stage begins as soon as the temperature becomes normal 
At this stage sensitiveness is still present and the muscles show paral 
y^ or weakness Early ortbope^c treatment for the prevention of 
deformity should start at this time but no active treatment, such as 
massage and muscle training until the sensitiveness has disappeared 
It is during this second stage that most of the spontaneous recovery 
takes place 

The third or convalescent stage starts when the sensitiveness is 
over and Includes that period when the muscles make the greatest gain 
in power Active muscle training should be carried on faithfully 

The fourth or chronic stage is the stage after the muscles have 
finished their rapid gain A certain proportion will have recovered to 
such an extent that no treatment is necessary other than occasional 
supervision The remainder vnll still need orthopedic care and the 
majoritj will still obtain benefit from muscle training and massagtf 
This benefit will be shown both fn actual although slow gain in muscle 
strength and in on improved use of the body os a whole in getting 
around and taking part In normaJ activities Furthermore badly 
affected muscles lo^ tone and function and slight contractures 
dttTlop Into fiTt^ deformities It regular treatment is nejdected efen 
m the chronic stage 
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movement on the normal sfdc as well If electricity is used to prodoa 
a movement, the technic is the same 
Although actual movements of muscles paralyxed as the resolt ci 
a complete section of the nerve do not occur before the fourth nxiitii, 
these exercises may be begun after the third months Whether lop- 
plementnry movement, which at times develops during trealroenl, tl* 
^ya retards recovery of paralyxed muscies Is a moot question, and 11 
u>e movement is adequate to function as in paralysis of the deltoid, 
it makes little difference to the patlenL Care must always be exerdsed 
to prevent fatigue In the paralyxed muscle 


Occupational Therapy ^ — Gymnastics of various kind.% Frenid’J 
twvein^ts etc are valuable Particularly valuable in coiialderatiMi 
oitte long time retmlred to effect recovery is occupational ther^ 
^ type of occupation should be devised to fulfill two requirements 
nrit that which will hasten recovery and, second that which, U 
*wt take place, win be of benefit to the patient in the 
UM of the extremity The handles of tools are so constructed u to 
cxerdse to the weakeDCd musdea. Hammcn 
chisels, saws planes, all lend tbemadves wdl to estr 
^^.atremlUes and foot pedals of various Idnds am 
muscles are assisted in 
/-rtmKi basket weaving mg making and irtlwork- By 

methefa ouUincd a iuDctioMi «c<^ 



CHAPTER EIGHT 


PHYSICAL THERAP\ IN INFANTILE PARALYSIS 
Arthur T Leco M D 

Introdoctton 

Pobamyebtis is a specific infectious disease the causative agent of 
which is thought to be a filtrable virus Although adults may be 
stricken with poliomyelitis the disease is primarily one of young chD 
dren, appearing rarely under one year but reaching the peak madence 
at about the five-year age level A marked seasonal Incidence is appar 
ent in the consistent recurrence of the disease in the late summer and 
early fall The is most common in temperate climates 

In order to follow the course and treatment of anterior pobomyelitis 
carefully the disease Is best considered in four stages 

The jfrrt or acute stage includes the constitutional symptoms and 
the prcparalvtk and paralytic phases Its treatment should be wholly 
medlcd 

The second stage begins as soon as the temperature becomes nonnal 
At this stage senriUveness Is still present, and the muscles show paral 
j'sis or weakness Early orthopedic treatment for the prevention of 
deformity should start at this time but no achve treatment such as 
massage and muscle trabung until the sensitiveness has disappeared 
It 13 during this second stage that most of the spontaneous reco\-ery 
takes place 

The tkrrd or convalescent stage starts when the sensiUvTness is 
over and Includes that penod when the muscles make the greatest 
in power Active muscle training should be carried on faithfully 

The fourth or chrome stage b the stage after the muscles have 
finished their rapid gam A certain proportion will have recovered to 
such an extent that no treatment fa necessary other than occasional 
supervision The remainder will still need orthopedic care and the 
ma}orit> will still obtain benefit from muscle tramlog and massage 
This bCTefit will be shown both in actual olthougb slow gain In muscle 
strength and in an improved u'e of the body os a whole in getting 
around and Inking part in normal activiUes Furthermore badly 
affected muscles lose tone and function and slight contractures 
develop into fixed deformities If regular treatment fa neglected even 
in the chronic stage ' 
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While the treatment of the acute stage is entirely mctfical, looe 
knerwiedge of U Is desirable In order to understand the later slips. 


First, or Acute, Staoe * 

The disease usually de\’clops In the patient first as a general systemic 
process, of short duration In which the child is only mflcDy ffl with 
slight fever and some variable Indefinite symptoms referable to tie 
ufiper respiratory tract or the gastro-intesllnal tract. The patient re 
covers from this mild Indisposition, which Is frequently entirely over 
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fifty to several hundred usually lymphocytic or monocytic In type 
Occasionally and especially ver> early m the meningitic stage the 
fluid may be quite turbid and the cell count may run as high as 1500 
to 2000 per cm mm. In these cases the cells may be largely poly 
nuclears. The high cell coimts tend to fall rather rapidly accompanied 
by a change in the types of cells to those of the mononuclear senes 

These evidences of acute Infection with meningeal Involvement last 
but a few days \ et m these few of febrile disease the damage Is 
done to the central nervous QTtem and the fuH basis of paralj^Is Is 
established 

The first appearance of paralysis is usually 36 to 48 hours after 
the onset of the meningeal stage with the maximum extent of paralysis 
reached usually within 48 to 72 hours after the fii^t demonstrable 
weakness With the fall of the temperature to the normal level the 
danger of further damage to the central nervous system or further 
extension of paralysis becomes remote 

Death from poliomyelitis m the acute stage of the disease is due 
usually to faflure of the respiratory mechanism brought about presum 
ably m one of three ways 

(1) In dorsal Involvements directly, by paralysis of the primary 
respiratory muscles the Intercostal muscles and the diaphragm, 

(2) In bulbar types Indirectly In patients with paralysis of the 
pharynx, by the collection of mucus or vomitus about the glottis 
cfl using either by actual obstruction or by Initiating spasms of the 
glottis constantly interrupted shallow and irregular respiratory efforts 

(3) In bulbar types in addition to pharyngeal pa^ysls directly 
by disturbance of the nerve centers m the medulla which control 
respiration. 


The last few years have brought definite advanc« In the treatment 
of these dangerous forms of the disease advances which fall in large 
measure Into the field of physical therapy For the treatment of the 
first type of ropiralOTy failure involvement of the Intercostal muscles 
or the diaphragm the Drinker respirator has proved quite effective 
In the treatment of bulbar forms of the disease without intercostal 
or diaphragmatic involvement where both the second and third 
mechanisms of Interference with respiration may be operative the 
results obtained from the use of the Drinker respirator have not been 
very encouraging 


However in view of the obscrvixtion that patients with bulbar in 
TOK-OTcntj if ticy !un1\e ihow n most renwhible return of function 
In the pnralyred mujdee of the phaiyni erery effort should be made 
to maintain life in these patients suffering from high cord or brain 
itm ms-oU-ement Much am be accomplished of benefit to paUents 
who ha« pharyneral paraij^is not compUcated by central interference 
with respiration Inasmuch as patients suffering from pharyngeal 
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may succumb to Interference with respfratioa due to coflcc 
tion of mucus or vomltus In the pharynx^ or may develop a broDcho- 
pneumonia due to the aspiration of this material, the indkttioo is to 
keep the pharynx dry and free from secretions This can be fadlitattd 
^ having the patient he on his side or on his face and by rfevatiof 
t.Mf(wt of tie bed A^iration of the pharynx for the rtfowal of 
secr^oM may be necessary Patients with bulbar Involvement sborr, In 
the febrile stage a tendency to vomit so that frequently it seems dcco* 
sa^ to rely on parenteral fluids avoiding anything by mouth in these 
^Uents until the temperature becomes norm^ After the temperature 
drops^ the nutrition of the patient may be maintained by gavage feed- 
mgs In the majority of patients the swallowing fpnetioo retona in » 
tw days ^ough occasionally postural drainage, aeration of the 
phar>Tir, and gavage feeding may be required for several weeks. Even 
prolonged cases return of function of muscles supplied from 
the regioM of the spinal cord has been surprisingly good. 
«ri.^r^Skf addition to pharyngeal pa^yds, ^ 

c Irreg^r breathing sug^ting central interference *1^ 
r^ration have been treated In a variety of ways other than in the 
without demonstrable bcoefit The 
^ repeated spinal fluid drsiaags 

and the use of hypertonic salt or glucose solution iDtravtnoosly 


Extent or Pajialystb and Rxturh of Function 

paralysfa fa paUenU during Uk Kute 
is not InwMdlatdy and iuUy apprtdatjd. 

Puralysia Is due mote to ffa 

patient of » 



o' “ses the musdi tenderness wUen 
o' disease rmri rrtich fateriOTS 

passe, fae 

ment are e3p«ia%^|^ fa ° tavofve- 

.( to stew this rapid recovery 


„ ^ rapid recovery 

undetstaading'of tte“dl^if Process aids materially fa o® 
(uoctionfaltefavS^^S’ the outlook for ret^ J 

nervous system It Incite, a invades tte^l» 

perivascular infiltration considend* 

almost Immediate Injury of thru’s?™' “' “faufa hemorrhages,^ 
celle of the anterior h^ ^ Some of the 

virus and removed by InftltraUn^ fa.** destroyed specifically by w 
nnraung phagocyte. Other cells ipparently 
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are not reached by the specific agent but are seriously impaired in their 
function by interference with the blood supply probably in turn a 
result of the extensive edema. 

With the subsidence of the acute process the edema d imini s hes the 
bemorrhagea resotb and the motor nerve cells which have remained 
viable gradually resume their normal functions. But the ceUs which 
are no longer viable continue to degenerate, while groups of phagocytic 
cells collect to remove this d^bns When In a given level of the cord 
a few only are destroyed the outlook as regards considerable 
return of function should be good In very severe involvements all of 
the motor cells at certam levels may be destroyed and in a few weeks 
a cavity m the cord may develop where once was a portion of the 
anterior horn Obviously m cases where this type of extensive degenera 
tion has been found at necropty had the patient survived little could 
have been hoped for in the way of recovery of paralysed members 
TJnlortunatdy exact determinations of the extent of mvolvement can 
be made only by pathologic examination Clinically the number of 
patients who show some return of function in a paralyred part is so 
large as to justify an opUrmsOc attitude as regards some return of 
fimctioQ in aQ cases and the acceleration of tbis return by proper 
physiotherapeutic procedures In the paralyred part In which the pas- 
sage of time has demonstrated the complete destruction of the nerve 
supply and the failure of the natural regenerative process the obliga 
tion to resort to orthopedic reparative procedures is obvious. 


Second Stage 


EARLY ORTHOPEDIC TREATMENT 

This Stage begins as soon as the acute febrile stage is over when the 
cases arc definitely paralyzed or weakened About 8o per cent of the 
patients will show sensitiveness at this time although others apparently 
never have any sensitiveness 

The objects of treatment at this sUgc ore the prevention of early 
deformities and the relief of the sensitiveness The sensitiveness can be 
most easily combated by bot packs given two or three times a day 
for about fifteen minutes If both arms and legs are sensitive the 
wtire body should be wrapped in wet blankets or towels which have 
^n placed In hot water and wrung out A rubber sheet outside will 
keep the heat in and protert the bed If only the legs ore tender the 
wrappings may c.xtei>d from the waist down The heat should not be 
n or to require the use of ice oppHca 

radtot Ucht bAor. maj bo appUod to tic wnsitivo aroM but moS 
brat has soemod to the writer to be more cffectlie In Ips.J? . ^ 
sensiUs-eness due to InfantHe paralysis. lewemag the 
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0 Infantile Pmlyib 

This stage may last from a few trccks to two or three mcmtlis. No 
massage should be given during it Complete Immobllizatioii In ipCnti, 
or m a plaster bod will aid In the relief of the sensitiveness. Unlrn 
‘ case Is seen within a few days of onset, the knees and thighs may 
already flexed on the body and resist cirtenslon It may be necessary 
Immobilize In this position at the start If the flexioo and pain are 
/ere, and gradually bring the legs down as the pain subsid^ 
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Infantile Part^ 


mW IMrtiaito- ntfenllon staiU bt 

rub but the sensitive jolnu should be moved uHttlt^ 
mblnng should be given with the alcohol. Any 
nw *P? much passive motion, may increase the »eQSliv^ 

ness and prolong this stage 

completely Immobnittd for any length of time in tk 
jinH Imn* scnsiUw musdes v^l shorten )n this positke, 

bins ihniitei k^*! 5 Light passive motion of the tnea ind 

or^ttrirA flexing each to the point of pain coct 

thnt^bfr^j treatment is started it wiU be foond 

of tlw* not be sat up on a clilr because of the tightoes 

bent Of glutral muscles at the hip, and the knees can not be 

stretchwt extensors v.hlch can not be etslly 

of the arm permanent damage to the musdes The iohJis 

ot^ann should be treated in the sariS^way 

and truS^n prevent deformities and hold the legs 

bold the fft«t position by means of sandbags or a box to 

^ pra^m A Ixxiy l.epl fa aXight poSiW 

to keeo tht BiS. serwiUw shoulders should not be allcmtd 

piIlow*in the mPp'^Sii *? '*'** dbovr! fleetd. A aj^ 

splint is not avSS^l^ P"'™’* adduction contracturo h ‘ 

to the bed to “i? ® around the wrist may be phmoi 

ItU b^t(e7?„^fxr<r In partiel extension 

plater cit and 1^ Si '''“‘."'xl poslUon than it is to put on s ^ 

Interferes vrith tbe^etujJl,/®'*'"! '* 

Rest Is tbe essentWiMn ' PO^c “"<1 produces ahff JoinB. 

be moved as UtUe a. ^5^,“'*”® rwri“i and tbe patois shouM 
Bradford frame al»ni 1 ri*'S’*^ necessary nursing cut ‘ 

increase in muscllTSlwre !. *' "“*’“0' to carry them. No 

tion is made. ^ should be allowed before a muscle eiaiaioi 

Tnnm os Convalksceni Staci 
W hen the sensitive «t<ie»- 

started. active physical therapy ca° ^ 

of '<ther a definite flacad potalysb 

Tbe reflews may or may ““® ’®'”' dcgcee of 

the damage in the apinii cool accordmg to the 

stage Some musdes may he “'xei increato hi ^ 

habitual position but thev . from overbalance or fro® 

tion in controlling the nmsd#* spastic The patients co6nuM 

If be has the muscular itreairth?^'^™^^ remains Is never affec^ 
execute It and there will be desired motion be 

^ w> ataxic or uncoardiaated movement*- 



Third Stage 


The mentality ia never Impaired and as a general rule the patient s 
attitude is hopeful and coSperative, although some of the older ones 
may have more or less depression as they come to r ea lize the extent 
of their affliction 

The arculatJon of both legs is decreased during the period Trhile the 
patient Is being kept In recumbency and atrophv will follow if the 
arculation is not kept up Besides this effect of inactlvit> on the a r 
culatloD of both normal and affected muscles there is in many cases 
some vasomotor disturbance which shuts down the blood supply to a 
great degree As a result of this we may find later a marked atrophy 
of the muscles and considerable shortening m a leg where there Is 
very bttJe loss of power while another case with marked muscular 
involvement may have no shortening at alk However the majonty of 
cases with severe leg paralysis eventually show both atrophy and 
shortening 

WhUp some cases may show some loss of sensation during the acute 
stage and a few have incontinence or retention of urine these symp- 
toms are never permanent and if present, are a sign of some condition 
other than Infantfle paralysis 

Tbe classic signs of some other forms of paralysis such as shiny 
skin deformed nails lack of sensation or anesthesia to heat, pain 
touch etc are never present In infantile paralysis 

This period when the sensitiveness has recently disappeared is the 
penod of most rapid spontaneous recovery hlany cases show a re- 
markable spontaneous recovery In power during the first few weeks 
after tbe onset even changing from complete paralysis to normal 
strength without any treatment whate\*er This Is explained by the fact 
that the early paralysis was due to pressure on the nerve centers by 
the edema in the spinal cord without however any destruction of 
these motor centers Wth the disappearance of the edema the nerve 
cells resumed their normal function and the muscles ceased to be 
paralyzed This spontaneous recovery is often attributed by parents 
and irregular practitioners to all sorts of batteries Ughts and appUca 
tioos which have no value in themselves. 

Before any Intelligent physical therapy treatment or re^ucation 
of the affected muscles can be started a complete muscle examination 
must be made to show the extent of paralysis and the comparative 
strength of the different muscle groups A muscle examination can 
be made only by someone who has a thorough knowledge of func 
tional anatomy and knows the relative normal strength of the different 
muscles examined Any person without this knowledge of functional 
anatomy is not competent to make a complete muscle examination nor 
to carry out intelligent treatmenU 


It Is beicusable for a ph>'sldan to turn a case over to a masseuse 
or a pbi-slcal education instructor without special training and ex 
perigee In this special branch of phi-slcal therapy It Is not sufficient 
for him to Mk a pallnit sitUng on tbo edge of a table to extend his 
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In the nursing care of the patient particular nttenUcra dould be 
paid to the condition of the sUn to pro’cnt bed sores or cb ^ a g hw 
the splints A daily sponge bath may be giv’cn, follcnw 
alcohol rub but the sensitive joints should be movro “ 

possible and no brisk rubbing should be given with the 
deep massage or too much passive motion, may Increase the scosim 
ness and prolong this stage , , .. 

If the limbs are completely Immobilised for any lengm 
corrected position, the sensitive muscles will slwrtcn In 
dnd joint motion will be lost Light passive motion of 
hips should be given twice dally flexing each to the 
or twice. Otherwise when active treatment is started, it ^ ^ 

that the patient can not be sat up on a chair because of tnc ^ ^ 
of the posterior gluteal muscles nt the hip, and the 
bent on account of the tight knee extensors which can **^^**— 
stretched out without permanent damage to the muscles. A 
of the arm should be treated In the same way ^ u \a Ice 

The general practitioner can prevent deformities and nolo ^ 
and trunk in thdr normal position by means of sandbags, cr 
bold the feet at right angles with the body kept In a straigb 
by pillows A patient with sensitive shoulders should nol^ ^0 
to keep the arms dose to the ctot and the elbows DcJfi ^ w a 
pDlow In the axilla wfll help to prevent adduction 
splint is not available and a bandage around the wrist may “ 
to the bed to keep the dbow m partial extension. HhMted 

It is far better to utfliie pIDows even though thev must « aty 
frequently to mamlaln the desired position than It is to pji 
plaster cast and leave the patient In it for any length 
interferes with the return of musde power and produces stiff 

Rest is the essential thing during thtu period and the patien ^ 
be rtwved as little as posdble except lor necessary fjo 

Bradford frame should be used If it is necessary to carry tnw* 
increase in muscle activity should be allowed before a musde ciam^ 
tion is made. 


Third or Convaijxcent Stack 

^\Tien the sensitive stage is over active physical thersiy 
started. 

At this time an examination shows either a definite flaccid 
of the musdes alTected or If a tofld case some degree of 
The reflexes may or may not be present, according to the 
the damage in the spinal cord but they are never Increased » ^ 
rtage Sotnc musdes may be contracted from overbalance 
habitual position but they are never apastic. The patient s co&roj^ 
tion In controlling the musde power which remains Is never aucc^ 
If he has the muscular strength to perform the desired motion, Wj' 
execute It, and there wDl be no ataxic or imcodrdinated movcfO**^ 
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The mentality is never unpaired and as a general rule the patient s 
attitude is hopeful and co^rative, although some of the older ones 
may have more or less depression as they come to realize the extent 
of their afBictiom 

The circulaUon of both legs Is decreased during the period while the 
patient is being kept m lecumbenc^ and atropbv will follow if the 
arculation is not kept up Besides this effect of inactivity on the ar 
culahon of both normal and affected muscles there is m many cases 
some vasomotor disturbance which shuts down the blood supplj to a 
great degree As a result of this we may find later a marked atrophy 
of the muscles and considerable shortenmg in a leg where there is 
very little loss of power while another case with marked muscular 
mvolvement may have no shortening at alL However the majority of 
cases with se\*erc leg paralysis ev'cntually show both atrophy and 
shortening 

\VhIle some cases may show some loss of sensation during the acute 
stage and a few have incontinence or retention of unne these symp- 
toms are neior permanent and If present, are a sign of some condition 
other than infantile paralysis 

The classic signs of some other forms of paralysis such as shiny 
skin deformed nails lack of sensation or anesthesia to heat pain 
touch etc are never present in infantile paralysis 

This period when the seosltivcness has recently disappeared Is the 
period of most rapid spontaneous recervery ^la^ cases show a re- 
markable spontaneous recovery in power during the first few weeks 
after the onset even changing from complete paral>'8is to normal 
strength without any treatment whatei’cr This is explained by the fact 
that the early paralysis was due to pressure on the nerve centers by 
the edema in the spinal cord without however any destruction of 
these motor centers ^Ith the disappearance of the edema the Der\*c 
cells resumed their normal function and the muscles ceased to be 
paralyzed This spontaneous recmTry is often attributed by piarents 
and irregular practlUanera to oU sorts of battenes lights and applica 
tlons which have no value In IbemseU'es 

Before ao> Intelligent physical therapy treatment or reeducation 
of the affected muscles can be started a complete muscle examination 
must be made to show the extent of paralysis and the comparative 
strength of the different muscle groups A muscle examination can 
be made only by someone who has a thorough knowledge of func 
tional anatomy and knows the relative normal strength of the different 
muscles examined Any person without this knowledge of functional 
anatomy Is not competent to make a complete muscle exammation nor 
to carry out intelligent treatment- 


It is inexcusable for a physician to turn a case over to a masseuse 
or a physical education Instructor without special Intimne and ex- 
ptrimcc In thu spfciiU branch of phj.slcal tborapy It ij not sufficient 
for him to ask a patient sitting on the edge of a table to eiteod Ms 



HARVARD INFANTILE PARALYSIS COMMISSION 
joo uorowooo ATZJtVE, torrrjv 
Date CRofc 


Naioe 


Sex 

RctMotce 


Tekpbooe 

BIrthplacB 

Race 

Fathert Name 

Jllrthplace 

OccBpalkm 

Motbert Name 

JBIrth place 

OccHpatloo 

Doctort Nam* 


Addm 

Date of Onset 


J>aic of Ptrtlyil* 

Serum 

Jnblal Symptoi&s 



A#e 

Btrthifay 


D**trtbctioQ ol Inttkl PmJTria 

SoaWreooi (wben) 

Previn TretTsaoU 


Opentlem 


Fkl — Hlctotr tacd 


a the Aner^^re Tratment CBalc of the Hamrrf 
™»Iyib Cwamtalai, 




HAR\ARD mFANTILE PARALYSIS COmnSSIOK 


No, 


Pitlcot'i Nudc 

Lift Ann 


Rlpht Arm 


CoDtncUois ud DcfonnhW 
Shoulder 
Elbow 
Uriel 

FIncm 

Anterior Deltoid 
Putcrlo Deltoid 
Upper Tnpeiln* 
hlUdk Tnperiut 
Lower Traperim 
Semtin MepDU> 
Rbomboldf 
Latidlmiu Dorri 
dee PecC M*)or 
Stem Peel M*Jor 
Oitnud RoUl n 
Bleep* 

Tricep* 

S pla. Brev 
Prcnttloo 
Flex r Carpi RaeL 
fVior Carpi Uhi 
Ertenior Carpi Rad. 
ETtemor Carpi Uln. 

Flex. Prof EHclt. 

Flex. Snb DWL 
Fbuter Ext, 
Lumbrlcale* 

Dora, Intero**. 

Abd. hUn Dl;zlt 
Palm. I tero**. 


Oppon. PolL 
Abd Poll 
Tfaumb Flex. 
Tbumb Ext, 


Lpper Urn j 

Lomer \ra | 

Faa. 6 —Arm xixahuikm beet uvd fa the AJlef Care Treatioent CUnk 
I fairtde ParalTaK Coannltdoii. 

II 


f the lUrraid 




HARVARD INFANTILE PARALYSIS COMMISSION 


300 LOjro«t>oo Awnit, matov 
D ate cask 


Name 


Sex 

Rfridence 


TcJephooe 

BbthpiKB 

Race 

Fathom NaoM 

J]|rthphce 

Oceupalka 

Uother^i Nook 

Jlrtbplacs 

Ocnnalko 

Doctor*! Nao» 


/tflHreM 

Dmte of Owrt 


Date of Panljii! 

Scnisi 

Jaftfaf SjnBptoim 



Agt 

UrtUiT 


DfattflwUon of IidtW Puilyrii 
Squtt l Teom (wbere) 

Prerlodt TmtSMot 


OpenHon 


P«ilyih Oaamhriem. 



No 


HARVARD INFANTILE PARALYSIS COilUISSiaN 


PiUait*i Ntme 

Left Ann Right Am 

Contnctkm aod Del nsHlei 
Sb older 
Qbow 
WrW 
FinC^ 

Anterior Deltoid 
Poctedor Dehoid 
Upf>cr Tnpcdia 
Middle Trnpctliu 
Lover Tnpeiiia 
Scmtia Meffout 
Rhomboids 
Lotliflmia Dond 
0«T Peel. M«J 
Stem. Pm. hUJ r 
Outnrd RoUtos 
Bktf* 

Ttket* 

S pin Brer 
Pnnton 
FV3 C&ipl Rjd. 

Fteror Carpi Din. 

Extenso Catid R«d. 

Ertenaor Carpi Dla. 

FVi. Prof DWl 
FV i Sob DlnU. 

Fhater Ert. 

Lombrlaka 
Don. lolenMa. 

Abd. Min. Dtdt. 

Palm 1 teron. 


Oppon. Poll. 
Abd PoU 
Thumb Flex. 
Thomb EzL 


Vpper \m 

I Lomer Arm ) | 

Fi^ 6 — ^rm e ramhu Uofl tbeet ti»ed In ibe After-Care Treatment Clinic of the HamH 
I nf a niH e Paraljrii C mmU (oq 

tl 




IIAR\ARD ISFA.VnLE PARAL^’SIS COMMISSICW 
soo lommoo Arxxvc, Kdriur 

Ntnnber D^e CIlBk 


NtBK 


Ser 

Resktencc 


Tefcptooe 

Blrtlipbce 

Race 

Ftlbert Ntn» 

^Irthphee 

OcrapalkFa 

Motberli Nam 

J)lrthphce 

(>cn>pitloa 

Doctor^ Nam 


Addm 

Dafa of Oosct 


iJale erf Pirtly»ti 

Serum 

JoKIjI S>'Dp(ofn> 



A|e 

KrtUir 


I H «ttlbat feg of loMai Pinlyrii 
Seo^veoai (wfaen) 
r wYioei Troattsenl 


Opmtkn) 


J-maonr .tw »rf t U. Tmu„t dtofc 0 / UK. BuT»ri 1 -^ 




HAR\ARD INFANTILE PARALYSIS COMillSSlON 


No 

Pideofi Nudc 

Left Arm RWit Ann 

CcmtnrtioQi and Deformities 
Shoulder 
EHiow 
Wrfat 
nnRtTS 

Anterior Deltoid 
Posterlo Debofd 
Upper Tripeiim 
Middle Tnpedns 
Lower Trsperha 
SerrmlQS Mtfmia 
Rhomboids 
Lidmliina Doed 
CUv Pect MaJ 
Stem Ma}or 
Out« rd RoUton 
Biceps 
Triceps 
S pin Brer 
Prooston 
Flex Csxpl Rsd. 

FVt r Carpi Din. 

Erteckso Carpi Rad. 

Ertensot Carpi Uln 
Flo. Prof DWt- 
Flo. Sob Dicit- 
Flnfer Ert. 

Lambrkalcs 
Dots. Ini rasa. 

Abd. Min. Dfcdt. 

Palm. InUroa. 

Oppoo. PolL 
Abd. Poll 
Tbomb Flo. 

Tbumb Eet. 

Upper Ann 

I I.o«er Arm 

Fn. 6— Ann c ramlt ut hm sheet Q»ed In the After Cate Tmlment Clink f the Harvard 
Infantile Paral>‘ilk CocomlulotL 

II 




HARVARD INFANTILE PARALYSIS COJiiliSSION 


No. __== 

Pitknl'l Niioe 

Cwuiot wiDt, tpillu utuWcd with lamer*, milchci *wi cofwl, 
OimiirterijUc Galt 
ScoQo*ls 

Left Leu Cootnctloii* aod De/emftle* Rifiht Let 

Hip 

kare 

AnUe 


FflcW 


Otbll 

ilcuth 


Anterior N«k 
Pofterlor Neck 
Bock 

Roplntloo 
Qaadntitt Laatwram 
Anterior Abdominal* 
Xateml Abdoalffri* 
Ghfteus mriicu* 


Hip Fbvo 
Sutortu* 


Inwutl Rotati^ 
Outward Rotation 
Tesaor Paadae latae 


Hip Abdotlor* 
lUp Addoctoi* 
Qaadrkep* 
tnaer Haostrijaca 
CAiter Hamstrlofc* 


GastiooinBla* 
Anterior TQial 
Poolerlo TQdal 
Penutcala 

ETtOfor Loncu* Dtffftomiii 
Krtfo a o r P iin» 4it « HaOnds 
Floor LonfQe DtfftoToai 
Short Toe Flexon 
Plexor Loefta Baltodi 
Leofth 
Ttityf, 

Calf 



Third Stage vSS” nl 13 

knee and pronounce that his muscles are wne If be is unable to do 
so A knowledge of an easier position m winch the weakened muscle 
can function ma y demonstrate a considerable amount of power reraam 
ing and may entirely change the propiosis as welt as the treatment 
to be advised On the other band it should be remembered that normal 
muscles not only produce movement through a certain arc of motion 



Fro. Sv — Eiijalmti — ufusrd «ltl> diOd dtUag mUb weal doniflexon. 


but are able to do 50 against a considerable degree of resistance and 
to hold the part in that position against a considembie amount of out 
side pressure It is not safe to assert that a child has no sveatness 
because be is able to mosT his arras and his legs about in bed Partial 
parab’sis Is more common than total and the presence ol enougb un 
paraljied fibers in a muscle to straighten the knee in bed or sitting 
up does not pw-e t^t there are enough unalTected fibers in that 
muscle to hold the patient < weight In standing 
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Third Stage 

knee, and proncrance that Ms musdes are gone if he is unable to do 
so A knowledge of an easier poHlion m which the weakened muscle 
can function may demonstrate a considerable amount of power remain 
mg and may entirely change the prognosis as well as the treatment 
to be advised On the other hand it should be remembered that normal 
muscles not only produce movement through a certain arc of motion 
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but are able to do so agalast a considerable degree of resistance and 
to hold the part m that position against a considerable amount ol out 
side pressure It Is not safe to assert that a child has no weakness 
because be is able to mote his arms and his legs about in bed Partial 
paraljiis Is mote common than total and the presence ol enouah un 
paraljned fibers In a muscle to straighten the knee m bed or lltUna 
up does not proi-e that there are enough unaflected fibers In th.i 
muscle to hold the patient s weight In standing. 
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Eqthns—lf a shortened tendo achillis prevents the heel from tonchmg 
the floor so that the weight Is borne wholly on the forefoot, the con 
dition is called tn equinos 

Valgus— U the adductors the muscles which Invert the foot, ire the only 
weak musdes the stronger abductor group the peroocals will puH the 
foot out mto eversion (\*algus) The patient walk with the fool 
displaced outward and the internal malJeoJus will appear prominenL 
An equinos may also be present, m which case the dcionnlt> b called 
equinovalgus and the weight is borne on the toes with the foot dis* 
placed ootward. 



Fro. a. — Eqoiwrt'ara def rallr due t meal dofrifleron *nd perooeal poop 


I tfraj — WTien the abductor group which e\'erts the foot is weak and the 
Im-ertors are strong the foot Is turned in so that the weight Is borne on 
the outer border of the foot This defonnlt> b called \-arus. It Is fre- 
quently combined with an equinos. 

'^uld all three of these groups be weakened strength In the posterior 
call group would stlTl produce an equlnus on account of the weakness of 
dorslflesors but the foot would not be displaced to either side if the 
InNTTtors and the e%ertors were equally weak 
C-j/renrar— Weakness of the gastrecnemius and soleia when the opposing 
d r>lflexnTs arc strong resulu in a gait without spring The weight U 
on tbt hfd and Ihc htn! enrd KttidualJy bramH itrctcbfd 
out This condition is known as calcaneus 
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The delaHs of ninklnR a complete muscle examination wiD be fcoDd 
m the later section cm muscle mining 
After the muscle examination If the pnllcnl has been allowd to 
walk It is \’ery Important to notice the weight bearing pontioo of Us 
feet knees and trunk as well as any fixed deformlUes which be iray 
have ocqulrcd The gall should nUo be onalyxcd very caiefuBy 



— FjtiihiM with Uttlrt htel cord 


A form like the follomng may be of aisisfanca 
Feet (,) ^ 

rolled In Uie welghl being bome on tbe outer twccfrr 
Cd) ^ dro(v_doe» be iralk Trbolly w hb > 

(dt Uoe* the ttright come heavily on the heel witboot sprto*'^ 

( W ^ •” byPEr«ttMlon on m*it boAa’ 

(K) Am thty „ ,1, 

/b) ^ carried (orrTard and the hip permanently ftrretf 

m I. of the ritine? 

(d) Uoe* down oei one aide? , 

' ^ l»Umt aland mlh prominent abdomm and Ka**' 

deny— ir riK w rewai 

weakeoed there wil] h#- « wmclts of the krrrer kp 

a alep to order to W ^ ^ 
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Eqvsnus—li a shortened tendo odHlbs prevents the heel from toiKhing 
the floor so that the waght fa borne wholly cm the forefoot, the con- 
dltioo IS called an eqidnas 

1 dfiu — If the adductors the musdes which Invert the foot, are the oolj 
weak musdes the stronger abductor group the peroocais wfll pull the 
foot out into eversion {\’algu5) The patient walk with the foot 
displaced outward and the Internal malleolus will appear prominent 
An equlnos may also be present m which case the deionmtj' fa caDed 
eqmnovalgus and the weight fa borne on the toes with the foot dis- 
placed outward 



FKk lo — EquliKiTsna dri nidl> ch* to UonUtTon aod perwil (roup. 


I flrwj— WTien the abductor group which ei^rti the foot fa weak and the 
im-ertors are strong the foot fa turned m so that the wcighl fa borne on 
the ooter border of the foot This deformity is called varus It fa fre 
quently combined with an equlnus 

'^uld an three of the<e groups be weakened strength In the posterior 
calf group would stiU produce an equlnos on account of the weakness of 
dorsiflexors but the foot would not be displaced to either side if the 
in\Trtors and the eiertors were (rquan\ weak 
Co/roncni— \\fotim! o( thr pMircoitniluj and joJtuj nhm tit ooDosinc 
dnnin^nr, arc Imc wulu fa . palt wthout The atriSTfa 

borne heav-nj on the heel and Ihe heel cord gtadualb becomes itnShed 
oot Thli cnndillon b knmen as mlcineos ^ Dccomes Itictcbed 
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Cckaticouinii—Gmia i<rcngUi In dlhcr the Inm^ or tie eretaj 
may cause • vana or a XTilffia in additkw to the calcaneus, 
flail^A flafl foot without fixed defonnity result! when there tt 
paralysis of all the muscles of the lower le^t since no ooe 
enou^ to overbalance Its opponent In walking * P^tlent^ . 
foot comes beasfly on Ws h«l and has a oat or b 

foot fa dear of the floor A fiafl fool may be toraed eilher «t oc » 
when weight bearing but Is not fixed In any position 



^ ** — VtljtB ddonalty doe to weak adductor or tlbbl grenp- 


loot or • a»il foot may ihow varM o' 

•• ■oSdantly cooUacted witioot any clans' 
In the pcnlllon of the cn caida. 

*“ I*"''"* •* 

lor hyptftxlemkm b \-«y commoo The function of the qtiadngP^.t^ 
V constant cfanner of having Oie knee bead un^^I 

palltnt with ■; epudrtcept may walk to lessen this danger 1 

ktot ^ tha body In front of 

of the Vmt )oint when standing on that leg TtSs may be acccraphsbc® 



FiO. — VtiTS deformity doe to vctk peroocal (Toop. 
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by bending sllgbtly fonrord and using Ibe hand lo press the thigh had 
each time the weight Is taken on that leg Tbb locks the knee ioBt 
n gains t flexion Many patients acconinUsh this locking of Ibc W 
back in hypereitension ^thoul using tne hand^ by ca r r y la g the body 
ahead of the leg This locking of the knee back In hypcreitendcc fa i 
severe strain on the posterior structures of the knee jofat If then fa 
any considerable degree of weakness In the museJes which re&force tie 
knee joint posteriorly, either the hamstrings or the gastrocnemfia, the 
knee is forced back Into a greater degree of bypereitenilon than a act 
mal joint win nDow and the joint capsule becomes permioeslly 
stretched Extreme cases even present a backward bowkg. Ooce tha 
deformity has developed it U pmctlcnlly Impossible to correct It cwn 


7 ^ 
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though the quadriceps muscle may grow stroDger and the position fa a 
potenUal caose of painful }^nt strain in later yearSj as wtH as a per 
manently awkward gait A strong quadriceps may cause hypexeitension 
of the knee In the pr ocDce of weak posterior muscles but the mechan- 
ical locking of the knee necesduted by a weak quadriceps is a more 
frequent cause. 

Another gait which Is soroetiines developed by the individual with a 
weak quadneeps fa that of walking with the whole kg rotated ouL The 
internal lateral ligaments of the kn« take the strain in this case without 
locking the knee back. EfTorU to train such a patient to walk with his 
foot and leg pointed forward wiO only result m increased falfa, if his 
knee u not held by a brace. 

A knee fladon contracture may caose walking with the knee bent 


The limps which are caused by weakness of the gluteal muscles are 
very awkward and noticeable It Is Impwrtant to recognire them since 
the>’ are not usually improved by braces or by operations on the feet^ 
and much disappointment wfli be a>’oided if this is explained to pabents 
before undertaking measures which may Improve the lower joints 
The function of the gluteal muscles in standing is to hold the pelvis 
in position over the leg which is taking the body wei^t at the moment 
lllien the weight fa taken on the left leg for instance the left glutens 
maxunus postenorly tightens to prevent the pelvis from tipping for 
WBid so much that the erect position of the trunk will be lost If this 
muscle fa too weak to hold the pelvis back in place the patient must 
either support himself with a crutch or a cane in front to prevent 
flexion from occurring at the hip or else be must throw his trunk 
backward at the moment of steppmg on the left leg by so doing 
the superincumbent weight of the trunk is brought behind the center 
of motion of the hip joint and the danger of flexing the hip is pre 
\*ented TUs throwing of the body backward each time the patient 
steps on one of the legs is a definite sign of treakness of the gluteus 
maximus of that side If the gluteus maximus of both sides fa poor 
the patient may walk without crutches provided the knees arc held in 
extension by carrying his trunk posterior to hfa legs the abdomen 
usually protruding EITorts to teach him to stand with his weight for 
ward onl> result in hfa sitting down backward unless cnitchea ore sub- 
stituted to hold him up 


\\ eakness of the left gluteus medius usually results In a throwing 
or bending of the trunk to the left side whene^•er the right foot fa 
taken off the floor ^\^IeD the support of the right leg fa remo\td the 
pelvis lends to drop down on the right side unless it fa held by the left 
giuleus medms from doing so or unless the trunk fa tipped far 
enough over to the left to raise the right side of the pelvis This tipping 
of the bod> to the weak side Is the common abductor limp and It fa 
sometimes difTicuU to distingufah from a short leg limp Occarionallv 
instead of tipping to the weak side the opposite side of the pelvds fa 
allowed to drop in a Hmp slmibr to a mild Trendelenburg sigiu ^ cak 
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ucuon iiiany pauenls accomplhh tbia locking of the bw 
back In hypcrextmlon irithout using tne hand by carTjdog the body 
ahead of the leg This locking of the knee back In hyperexlenskn b t 
severe strain on the posterior structures of the knee joinL If there fa 
my considerable degree of weakness in the muscles which reenfora tie 
knee Joint posteriorly, either the hamstrings or the gastrooicnrfni, tie 
kn« Is fon^ back Into a greater degree of hypereitenslon than i nor 
mal Joint wDl allow and the joint capsule becomes pennmoidy 
stretched Extreme cases e^'eo present a backward bowleg. Oua thfa 
oefonnily has developed, U is practically Impossible to correct ft era 
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tboti^ the quadiicep* muscle may grow stronger and the position is a 
potential cause of pamful Joint strain In later years, as well as a per 
manently awkward gait A strong quadriceps may cause hypereitension 
of the knee In the presence of weak posterior muscles bat the mechan- 
ical locking of the knee necessitated by a weak quadriceps is a more 
frequent cause. 

Another gait irinch is sometimes de^'cloped by the IndJridual with a 
weak quadriceps Is of walking with the wb^e leg rotated out. The 
internal lateral ligaments of the knee take the stmn in this case without 
locking the kiiee back. Efforts to train such a patient to walk with his 
foot and 1^ pobted forward wiD only result In mcreased falls if his 
knee b rwt hrid by a brace 

A knee flerion contracture may cause waltdng with the knee bent 

The limps which are caused by wenLness of the gluteal muscles are 
very awkward and noticeable. It is Important to recognkc them smee 
they arc not usually impro\*ed by braces or by operations on the feet 
and much disappointment will be avoided if this is explained to patients 
before underta^g measures wiuch may improvT the lorrer joints 
The function of the gluteal muscles In standing Is to hold the pdv» 
In position over the leg which is uUng the body ^ght at the momeoL 
W'hen the weight is t^en on the left leg for Instance the left gluteus 
maximus posteriorly tightens to prevent the pelvis from tipping for 
ward so much that the erect position of the trunk wHI be lost. If this 
muscle is too weak to hold the pelNis back in place the patient must 
either support himself with a cratch or a cane in front to pre\Tnt 
flexion from occurring at the hip or else he must throw his trunk 
backward at the moment of stepping on the left leg by so domg 
the snpenneumbent weight of the trunk Is brought behind the center 
of motion of the hip joint and the danger of flexing the hip is pre 
vented This throwing of the body backward each time the paUent 
steps on one of the legs is a definite sign of weakness of the gluteus 
maximus of that side If the gluteus rnaximus of both sides Is poor 
the patent may walk without crutches provided the knees are bdd in 
extension by carrying his trunk posterior to his legs the abdomen 
usually protruding. Efforts to teach him to stand with his weight for 
ward only result In his sitting down backward nnly^s crutches are sub- 
stituted to bold him up 

W eakness of the left gluteus medius usually results in a throwing 
or bending of the trunk to the left side whenever the right foot is 
taken off the floor When the support of the right leg is removed the 
pdvis tends to drop down on the nght side unless it is held by the left 
gluteus medius from doing so or unless the trunk is tipped far 
enough m-cr to the left to raise the right side of the pelvis This tipping 
of the body to the weak side Is the common abductor limp and it is 
sometimes difficult to distinguish from a short leg limp Occasionanv 
iMtead of tipping to the weak aide the opposite side of the pelvis is 
allowed to drop In a Ump simflar to a mfld Trendelenburg sign Weak 
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ness of the abductors of both hfps results In a waddle, Upom bco 
side to side 

Weakness of both the gluteus mcdlus and the gluteus masfemo, hp 
oMuctor and extensor, on the same side, causes the body to he t^)peJ 
diagonally back on the weak, side 
Worked weakness of the hip Hexors makes it difficult to more tk 
straight forward and this Is usually overcome by a sligjit twist of 
the pelvis which brings the leg fonvard usually In outward rotatkn. 
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nesa of the abductors of both hfps results Id a waddle, t^iping fran 
side to side 

Weakness of both the gluteus mcdlus and the gluteus maihmiSjhip 
abductor and extensor on the some side, causes the body to be t^iped 
diagonally back on the weak side 
Marked weakness of the hip flexors makes It difficult to mow tk 
leg straight forward, and this is usually overcome by a slight twbt a 
the pelvis which brings the leg forward usually In outward roUlxo- 
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Shoricnlng and abdominal paralysfa niso compHctte the hip bmps, 
and habit forms a wry considerable element In the limp of a chrooic 
patient 

If a child with weak hip extensors has been allowed to sit up a pot 
deal with the hips flexed, it wDl be found that the hips are held pc 
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manently flexed when the bme comes for the child to stand This 
necessitates an increase in the normal physiologic curve of the lumbar 
spine In order to hold the body erect — m other words a lordosis 

The patient with weak, anterior abdominal muscles stands with a 
very prominent abdomen and often has the same tendency to arch the 
back. 

Weakness in the lateral abdominal muscles usually results in stand 
mg or sitting with a list toward the stronger side and a curvature in 
the spine T^ Is functional at first and very flexible but if not prop- 
erly supported may Increase in severity very rapidly L e n gth of the 
legs Involvement of the shoulder cbest and bade miudes, and efforts 
at maintaining equflibrium all play a part in determining the type of 
scoliosis which results 

Besides this detailed fnusde examination and a recognition of any 
existing deformities or bmp the pbysloan should mqulre mto other 
pomts which will be helpful in formulating an adequate plan of treat 
n>ent If the patient has been allowed to walk questlomng will often 
bring out the facts that he limps more when he is tired or that he 
has trouble going up the stairs The question of whether or not a 
slight case should go back to school may depend on these points and 
the distance he mil ha\-e to walk^ or the number of stairs to be 
climbed There may have been no apjparent trouble with the arms 
during the acute st^ yet some weeks afterward it may be noticed 
that conUnued effort m writing or sewing causes undue fatigue and 
that the hand Is used awkwardly Inability to cough normally and clear 
the throat, difficulty in swallovring dry or solid food and an unusually 
nasal voice are important pomts wWch may not be brought out m 
the muscle examination A nervous irritability is frequently noticed in 
children who have been allowed to resume their normal activities too 
soon. 

OUTLINE or TEEATXTENT 

The treatment to be advised at this time should stHl lay emphasis 
on the prevention of fatigue and of deformities This is nl^ the time 
above all others to concentrate on measures to reeducate the muscles 
and to develop strength whenever response can be obtained 

All parents are anxious to get the child to sit up and be on his feet 
as quickly as possible It is difficult to eiplam to them that sitting 
up and waiting are the worst things that the child can be allowed to 
do if his muscles are not strong enou^ to hold his body in the normal 
position This Is because faulty position puU the weakened muscles 
on the stretch and they become fatigued from trying to work under 
a disadvantage Stretchmg and fatigue make it more difficult for them 
to regain their strength and their chance of recovery is definitely 
lessened Habitual weight bearing In a deformed position results in a 
permanent deformity Even tbou^ the muscles may gradually become 
somewhat stronger displaced bones and stretched Ugaments do not 
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return to normal, and hypcreJlended knees, scolkais and foot defcra- 
itles do not disappear 

If the legs are not involved, there Is no reason why a 
not be allowed to walk when the sensitive stage Is over, provioealW 
the trunk is properly supported If It fa weak and the arms are dm 
in abduction If the deltoids arc weak „ 

If there is even alight weakness of the legs, weight bearing and wtJr 
Ing should be forbidden at this time , . __ 

It has been ray routine to forbid walking and weight bearingm 
of alight leg involvement, until the muscles have re^in«i 
normal power Even then one must be careful In gusrdn^^aff^ 
muscle fatigue Muscles which have been weakened by 
fatigue mudi more quickly than normal, even though thor 
appears normal while undergoing manual tests ^ 

If the legs are markedly Involved, it has been my rooW*^ 
prevent weight bearing for six or nine months If the ^ 

tinue to show Irnpro^Tment under treatment, in order 
may not be checked by over-use. During this period, ^ 

ery should be aided by daily massage to improve 
carefully carried out muscle training to strefigthen the 
musdes If walking is not permitted, this treatment 
tended to Include a normal leg in order to keep up Its niu»* 
^Vhen the drcuUtion is badly affected, It fa wcU to ^ 

form of heat before the massage Stimulation by electnapr - 
form at the present time has no place in the treatment of inim 
paralysis, to my mind 

Cases with considerable Involvement of the legs 
to the posterior wire splints applied during the earl ff 
It is Important however that these splints should be remora ^ 
a day and that as much moUon as is possible without pain s^ 
be carried mt in tU the Joints Greet care should be used to i^ 
'' ““ tiuadriceps has become tight from 
mobillsatloo on the splint as It Is not uncommon to find defito“ 
•'>“ tnuah force is used 

Operative measures are not indicated at this time. It Is not sW 
necessary to wait two year, before proceeding with operative ^ 
r* “ !>«■ handed dowi, but it is W 

^ a before^ing tr»nspUntttio« 

" ‘o reestablish muscle 

lv^nninv''wffl » surgeon who has watched a is 

t^nntag know fairly deflnitely bow much more pr»«"^ 

meat. In 0^ cav. ol marked contractures whlS have occurred ^ 
treatment ahould be InsUtuted at any ^ 
tte erai o f a jeo r It spUat, and aumual stretching a^t^ 
inadequate to overcome the deformities No marked def«to«*“ 
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should ever occur In cases of poliorayebtis If efficient treatment has 
been advised and carried out from the start 

It is Inacusable to allow a case to go without recdvmg all possible 
benefits from muscle training and the prevention of deformity be- 
cause the surgeon thinks that operative measures will be needed 
in the future It Is impossible to foretell at the start how much 
improvement can be obtained with treaimenL Furthermore, the bony 
changes which take place when a deformity Is neglected make a 
good end result less bkely A patient is entitled to his c h a n ce of 
regaining as much power as possible under other forms of treatment 
before operative measures are considered 

The Fourth or Chrokic Staoe 

The exact time when a becomes chronic does not depend as 
much up>on the number of months after the onset of the disease as 
upon the time when its condition seems to be about stationary Tbe 
time of spontaneous improvement and of rapid gain under treatment 
Is over and it is obvious which muscles will always be badly weak 
eoed although some further gain can usually be expected if treatment 
is condnueA Deformities from lack of care, or from unequal balance, 
have become 6xed the affected limbs are definitely atrophied and 
shortening has taken place. 

It may be said that most of the spontaneous recovery will occur 
in three or four weeks It may also be said that the most rapid gain 
under muscle training will be made In the first nine months to a year 
as a general rule 

Tb^ are however many Instances where a muscle does not show 
any particular gain for many months after tbe onset and later shows 
marked impixrv’ement This Is generally due to the fact that the 
muscle was allowed to be on the stretch as In the case of a deltoid 
when the arm Is allowed to hang by the side or in other 
where a muscle is outpulled by its stronger antagonist. Faulty weight 
bearing may also put weakened muscles on the stretch. 

It can be asserted that no weak muscle wiD come back if It is 
allowed to remain on the stretch, but it is difficult to foretell which 
of these stretched muscles may recover If given a penod of rest 
and reeducation with the strain removed Certainly they are entitled 
to the chance for there are numerous instances on record where 
poor muscles have regained good function after months of remain 
ing at a standstflL One patient G S received no treatment for a 
poor deltoid for ten months after the onset, at which time muscle 
training was started A platform splint was appUed one year after 
the onset The poor deltoid showed no change during tbe first driit 
months of treatment, but In tbe next six months it improved toa 
good rating years after the onset and i^i years after trMf 
mtnl was started, 
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No physician will ever see a case of infantile paral>’sl3 for the 
first time without being asked what the outcome is going to be It 
IS a difficult question to answer at the first examlnatioru 

The parents can be told that some power will be regained in those 
muscles which are only weakened but it is impossible to say Just 
how much at this time No prognosis can be made about the musdes 
which appear to be completely paralyxed except that about 50 per 
cent of completely paralyzed muscles do regain some power some 
of them even recovering normal strength if properly treated 

As to the general outlook for the patient it is well to keep in mind 
that practically every patient will show some improvement under 
proper treatment, and that it is impossible to tel! bow much until 
jt has been tried It can always be said that a patient with good 
arms can be made to walk with the help of braces and cnitdies 
even if both legs are useless and many patients with badly weak 
ened arms and trunk In addition to helpless legs can be taught to 
walk for short distances m apparatus If senous deformities are pre- 
vented there should not be more than a few patients out of any 
thousand cases of infantile paralysis who are too badly paralyzed 
to be tau^t to walk, with apparatus 
A person without eipenence with large numbers of cases wDl do 
well to avoid the mistake of telling a patient that he can never walk 
again for the probabOiUes are the statement Is not true and 
the effect Is to discourage any effort toward recovTry 
As has been said before it can be told rather definitely at the end 
of a year what permanent inetjuallty of muscle balance about a 
joint Is going to enst. So at this time tendon transplantations to 
reSstabUsh an even balance of power about a joint may be con 
sidered for the Improvement of function Among the most common 
transplantations us^ m the foot are the following 

1 Setting the tendon of a peroneal or an anterior tiblal muscle 
forward into the dorsum of the foot to strengthen dorsifleiion m 
cases of equinus 

2 Setting the tendon of the peroneus Icmgus in the inner side of 
the foot when weakness of the Ublal musdes allows strong peroneals 
to bold the foot In valgus 

3 Setting the antenor tiblal tendon to the outer side of the foot 
when there Is weakness of the pcroneals and a tendency to varus 
position on account of greater tfbial strength 

4 Setting the peroneals posterior tibuil and sometimes the long 
toe flexors also directly mto the os calcis to give them a stronger 
pull m plantar flexion when the gastrocnemius and soleus weakness 
has allowed a calcaneus to develop 


There are other combinations used but no rules can be laid down 
because all transplantation operaUons must depend on the relative 
suength of the different musde groups affected by the operation. 
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to Improve the fucctlon of the shoulder are of little use If there is no 
poorer to use the hand or elbow 

Apparatus 

Apparatus has two purposes in the treatment of Infantile paralysis — 
to allow locomotion and to prevent or correct deformity 
Provided that a child Is making satisfactory gain under muscle 
training, it la our pohey to keep him off his feet as long as possible 
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After transplantation the muscle must be rcMucat ed 
Its new function and must be protected from fatigue, strctddng nd 
faulty weight bearing as carefully as any weal, muscle. 

The success of the operation depends largely upon a ^ 
mate of the strength of the opposing muscle groups. Musda of lea 
than fair powers do not as a rule, function successfully in a ^ 
position On the other hand the transplantation of a strong 
may so weaken the strength of Its ori^nal group that ovcrcorre^ 
results m the production of a second deformity, the reverse oi 
orlgmal one. , , j 

Various transplantations may also be done at the kn« and w 
Improve function provide greater stabflity for the joint, oc 
Innps. The function of the thumb hand and elbow may 
be Improved by transplantations Those done at the shonJdei 
not b^ particularly successful , ^ 

Besides tendon transplantations, bone stabfliiations must t* 
in many cases The object of a stabfliiation ^ 

motion between certain bones so that they will be join^ togri» 
in the correct position by bony union TTils operation i5 req®^ 
when 8xed deformities have occurred on account of ^ 

treatment which has allowed bony changes to take place an^ 
articulating relation between bona has been changed 
operatmiis may then have to be performed to replace the 
normal positloQ as wtdl as stabilkaUon to hold it In 
weight bearing . 

In thee cajM the after treatment must be entirely 
that when transplantaUons alone have been done, because desb^ 
mobility In certain directions also prevents the action ol 
muscles. Very often the stronger muscles are utiliied by transpl^ 
them at the hme of the stabOmiUon so that they can assist In u* 
action of the remaliung joints n 

Arthi^esls ol the shoulder Joint is an operatlro which 
inotlon in the jdnt and unites the humerus with the scapula. It ^ 
give the paUent heUer use of his arm provided that the j-, 

troB^ the scapula are strong and that he already has gn«l 
in Ito hand and the ability to flea his eibow in at least half supta^'S 
1 Which a bony operaboo should be perfonned 

left to the Judgment of the surgeon. Lack of firm union or distuib«« 
ol grm^ from injmy to the eplphyalal centers may foUow U doo" « 
too early an age, ■' 

^Uon of bone lengthening .hould be discussed with any 
P*J^‘’*°^,'^“™twolncheaof.horteiilnginaIeg , 

The practi^ v^ue of any operation should be carefully est^” 
felote it h ad^ The oLjecU should be to correct defonaltT “ 
improve ^Uity apparatus needed or 

nitely to improre Inaction when other mesM^ fafled. Opera*® 
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to improve the function of the shoulder are of HtUe use If there is no 
power to use the hand or elbow 

Appabatus 

Apparatus has two purposes m the treatment of infantfle paralysis — 
to aDow locomotion and to prevent or correct deformity 
Provided that a child is making satisfactory gain under muscle 
training it is our polity to keep him off his feet as long as possible 








appHal. 
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even though he may have fdr power in his legs It is not good pohcy 
to continue this restnction indefinitely on account of the general con 
dltion however and most patients with any sevTre mv'olv’ement of the 
legs start walking before it Is advisable for them to do so without 
support Many other patients m clinic practice cannot be kept off their 
feet even though they would benefit more from the rest if It were 
possible 

In any case after six or sevTo months it Is generally advisable to 
allow getting up on the feel for the effect on the general condition and 
the morale even though the length of time dally may be restneted- 
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Cases which have not been responding to treatincBt after rix or kto 
months should also be started walking for the same reasons. 

It Is very important, however, that they should not be allmral to 
stand without supporting apparatus. If in » dolsig the knee, foe* a 
leg js held in a deformed [lotion 1/ any marked degree of uoeipal 
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Apparatus 

For calcaD6US or erjumua without lateral deformity of the foot, a 
simple caliper may be used with antenor or posterior flanges on the 
shoe socket to prevent dorslflenon or fool dicp as the case may be 
A sole^late brace with straps or a leather anklet should be used to 
hold the foot In normal position If any lateral deformity exists The 
ankle Joint may be so constructed that it checks either dorsifleiion or 
foot drop according to the muscle balanc e -. 



Fm. 6 — Eulj tcoQcwh doe to vetk Pto ite. — Sune cue u Fig i6 wtth 
blenl binominal moedee. correcHre curu conet with qaedrOiteiml 

ped. 


A high heel either of cork inside the shoe or an elevation on thi 
shoe itself helps to take the strain off a weak gastrocnemius 
Tipping the shoe by an elevaboo of an eighth-inch to a quarter Inch 
on the inner border of the heel helps to take the stram off the tibial 
muscles and correct prooatlon and if necessary a leather inner sole 
with a felt pad under the arch can also be used with a caliper brace 
An elevalioo on the outer border of the heel or of the sole of the 
shoe will help to correct a tendenqr to roll the foot in 

Cases with weak quadriceps usually lyperextend the knee and re- 
quire a long brace r e ac hin g to the groin with straps at the knee to 

Its fle^g woght b put upon it and aljo to prevrat lU 
bolng throtro bacL Into hyporextHuion A knee joint to allow greater 
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comfort In sitting may be Incorporated If the brace Is built of iil 
metal, but should be locked In wdght bearing 
The Icnvcr end of the brace may have a foot plate or be of the cbBmt 
type, os required , 

Cases irlth weak abdominal muscles should have a stout, 
cornet made before they ace allowed to sit up Weak tnmk 
allow the body to tip to the side, with danger of causing a 
The corset Is also on aid In getting the balance on sUrting to will » 
weD as an agent to prevent deformity 
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In cases of severe weakness of the neck muscles a collar shoiJd be 
worn to keep the bead m the normal position 
W eakness of the deltoid muscle of the shoulder should be supported 
In abduction by a platform or aeroplaoe splint If the arm is allowed 
to hang at the side this muscle will becooie stretched from the drag of 
the arm, A sling is not as beneficial because it fav'ors the development 
of adduction coutractures and does not hold the deltoid m the most 
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‘iaa thf Md “ tb' ^ I«p. 1. wS 

motion may be ai/on-M tf ih ^ triceps is weakw fm 

desirable to ha\i and J^d musdes are good. It b 

between flexion port aupported in neotral position billf^ 

A hand^CThao^^°“ than m fall prS®. 

tie mu«j *<;t the wrfat Is (act of bal«« bdwm 

and the thimb mtut hr “ “™ edmico, 

sphnt for a hand , n^Jt^rh’ r*^' ^ ‘ 

Ihe function of erasnlnJ^i^ tfrumb tl fa fmportant to remOTher till 
I’nne nearlv ol nw!£7* iWnja requires a thumb with its roetooiiol 
'^Ung, nc Jin, I Pn’"' O' tia hand in posita i« 
I>™d and at tS ^ ndapted (o the muscle balance of tbt 

n palmar or cocL-fm ^ 5 ahoold be given as to whctlei 

lype of stock brace hll ^ n°I •)« «ent to a brace-mater for wialetet 
uase should dedde ™w*?^ “* ^ ®PPly The doctor Id charge of the 
fflhst then supervise u 1/°'^*”?.™'“* ^ Incorporated In the bract «i>i 
personally to Insure its doing the teork desirei 

Heate—Tbe T®**apy TatsTMiOT 

Induded «/ «>me form of eateraal heat shooH be 

Wanae paralysfa physical therapy treatment d W 

Sluggish drculation ,nrf muscles are eitenslveiy inviwd. 

moalypraent and it fa **' effected eitremltlea art cenv 

work Wl^ they muscles cannot perform tbdl 

art unable^ IrequenUy happens that my weak 

^ ? |“ 'h'* evident tli?f movement whatever when ther are 

Pnet fa ht etceived from the raDsde 

Ihe^iS^f'^ warmed first. The Increase of tie 
fid I'^luable id f™™ the local appto 

f^Md In hsutenlng ae re^f “P nutrition of the miHcfc 
steS^r ** dr* ’™>'' Products 

and'da'eTd ** by the use1!f ““d comm® and 
which t« radient lirf,t h. combta of a reSecW 

dm P- be rirdu'’r,«neformofhestiDgeiem«f 

ln^^hl?"'*«m>te.beS,? infrared wavelengths d the 
the skin will'Tl **”“ *** nidlaifSh'*”'’ "dvanlnge from using the* 
Iden that '“‘,S 

cboosmp a rodit research seems to conSna tie 

eonatructed IhftX h»ker i“i™ "1 ^ 

IssomeUraesth.^ ""S^doDotoS^r i* faken that it is » 

«« «»e In ««* nl^J“ <■ focus « a burning point, « 
nbeaper ringle bnlb types. 
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bakers holding a number of bulte wOl be found more efiaent Ib aas 
with extensive Invols'cmenL The hanging type shown can be kwmd 
to the desired height above a table, over which Is spread an dec&k 
blanket, and the t^ee or tour wnaU children placed Inside the curtaio 
are tborou^y wanned all over fn ten or filteen mlnnlcs. 

The writer believes that there Is no advantage to be gained by tit 
use of medical diathermy as a means of producing heal In the tieit 
merit ol inlantilc paraly^, and there are practical (fistdvanlagrs ti 
cases of extensive paralysis on account of the length ol time reoplroi 
The danger of burns is also greater with small chfldttn Fct booic use, 
hot blankets can be used, if no other form ol heat Is available 


Massage.- — ^The phvwologic cSects ol masaagt art shnllat to tii« 
of heat, fn that both increase the blood supply and k eep ^ ^ 
metaboUsitL In addition, massage Is a form t>I p>assivt wtidieB 
m^puIaOon of muscles which tends to prevent adbesloos fa mtwdcJ 
wWch arc not nonnally active. Massage is fatiguing il given i<x 
perjods of time or with much force In an effort to warm up 
wtrcmitics The preliminary use of beat wih be found to *bor^ 
dme requhed for massage and to Increase the drculatko 
fatiguing the muscles. It ^wuJd always be borne m mmd 
IB Itself docs not Increase muscle power, and that maisage ak®c wo 


given iiarni rather than benefit wfll result , ^ . 

pressure should be veiy Ught to order not to bruise ^ 

Md tie miude should be raieed from t^^^ 
"n 't- Only enough pe«n>« t" 

vtnnii% r 4 the pressure abouW be the some as tUt 

^ drcuutlcm end should never wort against it. SwW ^ 
v' m“ipulaU0O3 most helpful for the ^ 

de^J^u^ "““d contractuiB in 

of *' 'toutracted tendons There stems W 

De.S^®(r,?2!!i?' Paralyied musde fibers hy the vsrltrts to® 
blows The vr ( ^ stimulate nerves and muscle fibers i’y 
be taken to prevent bring « 
roanltmlsllnri of btn heavy handling. Massage 1* e 

ibe tissues which should lea« them in betto 

M^enreot-the ««MIerI actltr rs« 

Se‘l^‘^'urX'’.?^tS!e^ 

pressure Irran dw ^ 
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Muscle Training * 

By muscle training we mean the localiicd action of certam definite 
muscles or muscle groups — the attempt to exercise and develop certain 
muscles without at the same time bringing into play other muscles 
whose action is for some reason undesirable- The object Is a more 
localued action than that Involved In the so-called corrective, or 
individual gymnastics 

Muscle tmimng Is especially useful in the treatment of Infantile 
paralysis. Some years ago patients with weakened leg muscles were 
encouraged to be as active as possible the theory being that cierdse 
strengthened the muscles Exerdses were given to bnng up the strength 
of the weakened leg without much thought being given to what par 
Ucular muscles were performing the exeroses or what degree of weak 
ness existed In individual muscles The fact that fatigue mcreased the 
weakness m already weakened muscles was not considered nor that 
a patient always tends to perform a movement by usmg the strong 
muscles rather than the weakened ones 

Some of the pomts m the physiology of muscles which have a prac 
deal bearing on muscle training arc as follows 

P-feh musde la made up of many muscle fibers Action or coutrac 
tlon of a muscle makes t^ individual fibers shorter and thicker and 
causes a chemical action with resultant waste products These are 
normally removed by the drculatlon of the blood and fresh blood is 
brought back This is helped by the mechanical pumping action of the 
musde fibers and joints on the blood vessels. If the drculatlon 13 not 
good there n an accuraulatlcm of waste products with a resulting loss 
of musde power Eicrdses should be given in suffiaently slow rhythm 
and dme enough allowed between counts for recovery of the musde. 


Dr Shepherd L Franz in his book ‘Nervous and Mental Re- 
education ” states that ‘^e complex nervous adjustments are made not 
only at the time a special exercise Is taken but also in the penod of 
rest which follows one eierase and which precedes the next exerosc ” 
He also Insists on the full arc of motion being made each time m order 
to get the full mechanical effect of the joint action on the drculatlon 
The full arc of motion is also desirable in order to establish the 
habit reflex and obtain better coSrdination of the nerve centers through 
frequent repetition of a normal movement 


Passive movement Is useless m restoring musde power There must 
be attempted voluntary movement until active movement is achieved 
A miude can pcrionri more «orV when the contraction Ii started 
from the stretched posiUon than If the musde is already partially 


The imk*i CO XIoKk Tr»inlfl« hu beni amared br IDa n \< m 

of Pbjrical Thoapnitta at the Ch£kltm-» Hc^L 

faxltbted for bn aWaUfice. lioiioii, i wbocn I an greatly 
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contracted as movement Is started The muscles develop best whes 
they are given all the work they can do vrithout fatigue, 

Beevor, in his lecture on “Muscular Movements and Their R^pt^ 
sentation in the Central Nervous System, ' states that a mosde w 
take part In hvo different movements — for instance the hjceps, win 
acts with the supinator brevis as a supinator, and also takes part wiiii 
another group of muscles in flexion of the elbow He states tint it fa 
possible that if one of these movements be lost oiring to an orpfflc 
lesion of the central nervous system and not the other meawnent, & 
biceps which takes part in both movements, may be paitlywd 
the one movement and not for the other 

Whenever free exercises are given in the effort to strengthen ^ 
individual muscle other muscles are inv'oluntarily contracted by tie 
patient In the effort to localiae the movement, Beevor wpIiiM 
synergic muscles as follows 

When a muscle in passing over two or more Joints has two of 
different actions then if only one of these actions be required otM 
muscles are brou^t into the movement whose actions are 
to t^ of the muscles which are not required, The muscles vtura 
arc brou^t Into action to oeutralixe an action i^ch is not req^ 
are called synergic muscIcj Example wnst flexors come into sywlj 
actum to prevent extension of wi^t when extension of fingers 
required The antegonists are the fineer flexors which relax cformi 
movement of Bnger extension 


The general purposes of muscle training In poliomyelitis are 

I To maintain and Improve the drculation and natnbon 
nf prevent degeneration and 

of muscle fibers from disuse or from Joint adbSons in cases where thr 
partially or temporarily interrupted 
up lone in muscle* whose nerve supply has b«n 

tloo of the remaining nerve center! where par^ 

habit— whfle^i*^ rontrolUog a part haa 
which are eftn »h!we time developing the fibers of thr , 
the enUre musde'™'^^^’^ normally thus increasing the stcot**! 

5 To detelop cneidlnette, and control. 

br™^l'™t°tl^'^i^j? tie epidemic in Vermoot, In 

muscles end Mtunlnatlon 

work was done b/ubi^ ,*sil 

npL In 1916 thehew Ymk P'' ^ P^l^iWrffllr 

were also treated under Hr^ Ma^chujrtts victims of^rPj*^ 
from the «perienc?^^JJ^^*‘* supervision by methods les"*“^ 
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Tlie routine of examining and grading muscle strength and the 
positions used in giving eie roses to the different musdes according to 
the amoimt of power found upon examination will be described accord 
mg to the system in use m the Harvard Infantile Paralysis Commission 
Clmic at the Children s Hospital Boston The method Is based upon 
the work of Dr Lovett and iliss Wright, as described In The Treat 
ment of Infantile Paralysis by R. U Lovett. 

It seems almost imnecessary to state that some system of grading 
muscle power is necessary in order to follow the progress of the 
different muscles imder treatment Since we are working for the 
restoration of function It seems most natural to grade the strength of 
musdes according to their functional ability Then when we have 
dearly charted the relative functional stren^ of the different musde 
groups it IS an easy matter to pick out ^ exercise positions best 
suited to the amount of power found. No one would attempt to 
strengthen a child with normal musdes by asking him to perform 
some stunt entirely beyond his strength yet it is not uncommon to see 
infantile paral>’sls patients bdng urged to perform some exerdse which 
Is equally impossible for the partly paralvxed musdes This may have 
very senous results for several reasons In the cases of muscles so 
badly paralyied that they can only start the movenient, it often hap- 
pens that after they have become fatigued by a number of efforts 
they can no longer even start the movement, and this loss of their 
previous ability may persist for several days There have been instances 
where returning power m the toes has b«n so damaged by over-use 
that it has been lost permanently 

In other cases we see too hard an exercise position chosen which 
causes an attempt to reach the desired position by rotating the limb 
and substituting stronger musdes. This does not strengthen the musdes 
for which the exercise was mtended. 

Frequently the relath-e strength of opposing musde groups Is dis- 
regarded and we hear such remarks as *>.0 he can t push it down 
much, but be pulls it op fine so I let him do that, and then I put it 
down for him. In other words an exercise intended for the extensors 
has become an acthr exercise for the strooger flexor group and only 
passii-e motion for the extensors In this way the unequal balance of 
power about the point tends to become still more unequal as the 
stronger flexors Increase In pxjwer under exercise and the extensors 
are neglected and the danger of producing a deformity due to unequal 
puD becomes steadllj greater 

The general rules for musde tr ainin g are 


t Avoid overfatiguing a musde by overtreatment, by performfnR 
a mosement rapidly or too many times. ® 

5 Slake each moixment a voluntary active one performed by the 
l^tnt in rfspODK to a jtlmiUai If no power i, present, the patient 
•houid attempt the motton with concentration whule the operator 
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carries out the motion ‘Srith help” The patient should be Instracted 
not to return the part to the starting position, but to rdai alter cii 
effort and allow the operator to do the return movement paahtly 
3 See that the f ull arc of the motion Is obtained eacb time. U 
necessary, help should be given In completing the arc being carcfol tn 
allow no pause at the point where the patient’s strength 
4* Locate the exercise by ffxing the adjoining parts of the b™^ 
they will not take port in the movement This Is both to fagpr e a^ 
mum concentration and effort in the desired action, and alsotoptww 
substitution of other muscles It Is better to give one movtment u i 
time than a combined movement of two parts at the same tl« 
if It IS desired to give both flexion and extension exercises to tbesm 
joint, it is better to give them as two exerases with a rest brtro 
rather than have the patient attempt to exert his miximnm 
during both parts of the exercises. Passive replacement of tne fon 
gives a chance for recovery before the next effort- 

5 Give resistance, to develop strength wherever possible. 

not be given until the muscle is able to complete the ° . ^ 

unaided and If given It should always be a little less 
would stop the movement or make It jerky, and should be grtmaw 
to leverage throu^out . k 

6 Radiant heat with massage Is desirable before the ua 
giver to start the arculation and make the muscle giw * 


response. . 

7 Ordinarily treatment is given once a day six days ft tV 
best to have each exetxase done twice at first, gradually 
number until it can be done ten times without fatigue. Tbe w 
treatmrat Including tbe massage takes from twenty 
hwr depending upon the extent of the paralysis It is 
whenever possible to have two short e«rd5C periods a day rather 
one long treatment. ^ 

. ^ splint or apparatus is removed care 

to ftffow the part to hang and no stretch or strain should be 
on the shortened In the splint 

^ being exercised nncovcrirf 

10 If possible bo alone with the patient in order to secure 
enure concentration. 


nn^t^v training h an ewet knemlfdge “f 

and nctinna. Thla Is nrensaary 
^ wld?h‘* ntn nrraUned how they may be 

may 1. Wned to SS the place ol 
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Our standard cUssificalion for grades of power is 
Gone — no contraction felt 

Trace — muscle can be felt to tighten but can not produce movement 
Poor — produces mo%-ement with grawty eliminated but cannot 
function against gra\'itj 
Fair — can raise part against gravity 

Good — can raise part against outside resistance as well as a gain st 
graxdty 

I^orntal — can o\'ercome a greater amount of resistance than a good'’ 
muscle 


The second preliminary to muscle training is an Intelligent decision 
regarding whldi muscle groups are to be strengthened This is deter 
mined by 

(a) The presence of deformIt> or permanent contracture of the 
mi^es It is ob\iou3ly unwise to strengthen muscles that are causing 
deformitj or that are already contracted 

(b) TTie likelihood of cai^g deformity In the presence of imequal 
balance of power about a joint, it is unwise to strengthen a muscle 
which already ov’erbalances Its opponent li this is h'kely to cause 
deformity 

(c) The relath-e importance of weakened muscles in regard to useful 
function of the Umb walking correction of a limp etc The danger of 
fatigue from too many eierdses should be borne In mind. 

The third prdimlnary to muscle training is a knowledge of the type 
of exercise b^ suited to the amount of jxjwer remaining m the muscle 
to be de^'eloped. 

There are three general types of exercises 

a. Those against gravity 
b ^\lth gravity eliminated or neutralized 
c. With help of gravity 

There are three methods of giving an active or voluntary exerose 

a. With assistance, 
b Unaided or free, 
c Against resistance. 


Type a derdses against gravity are suitable for fair and good 
musdes ® 


Type 6 aerdses vrith gravity ellnilnated or neutrabied, are sujlable 
f may gh-en In any one of the three vrays named 
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^ “With help ” The paUent .knld be bBBHW 

effort *^* 1 !*^ *“ *t«etui8 position, but (0 refai ate ad 

effort and ^ow the operator to do the return movemmt paasheh 
ttet tte full arc of the motion a obtained each dot ff 
ecessary iidp aliould be given in completing the arc, h wng cutful to 
ow no i»use at the point where the patient s strength give* oct. 
flair ^ exercise by fixin g the adjoining parts of the body lo 

tney will not take part In the movement, Thu is both to Insore naii- 
«t ^ ^^centratlon and effort In the desired action, and also to pirreul 
ffmo other muscles It la better to give one movemott il » 

If l^ 1 TOmbined movement of two parts at the same time mi 
j L fiexion and extension exeroscs to the taoe 

rofii-L ^iT them as two exercises with a rest betxwfi 

patient attempt to exert his maxinonn *5^^ 
un^ oth parts of the exercises Passive replacement of tbe pirt 
gim a chnner for recovery before the next effort. 

Tif.t ^ resistance, to develop strength wherever possible It riwiVi 
tmalHpH^rS musde is able to complete the arc of 

wDulrf pven, It should always be a little less than thstwliSd 

it jerky, and should be grsduslri 

niassage Is desirable before tbe treata^ ^ 
tart the arculadoo and mate the muscle give i titftn 

^ a day six days a week- Ilh 

number untp twice at first, gradually 

treatmenL lnr],.r^^ ten times without fatigue The 

hour dependlncr ® ^ massage takes from twenty mbutfs to ^ 
^ ®^«“t of the paralysis. It Is 
one long treatment'^ short eierdse penods a day rather tlnD 

to aDow is removed care should be 

on the muscles stretch or strain should be 

9 Always have i^'Pt shortened In tlie aplinL 

*° If possible, be exerdaed uncovered, 

entire coocentratloo. ^ patient In order to s«d« Ii“ 

The foundation of mt. ,. 

nnalomj the otijrin, training fa an exact knowfedge of ou^ 

to determine which miiSi2r““ “t* acllona Thia fa necessary to o^ 
cned and which mnaclM rteakened how they may be stie®^ 
'rauhened onet. '“‘J’ ^ trained to take the place of the 

TTie fii^j » 

a examination to drtr* 

atfT n 1 1 MJ D5. 
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Our standard classification for grades of power is 
Gone — no contraction felt 

Trace — muscle can be felt to listen but can not produce movTment 
Poor — produces movement with gra\ntj eliminated^ but cannot 
function against graxity 
Fair — can raise part against gravity 

Good — can raise part against outside resistance as well as against 
gravity 

Normal — can 0 %’ercorae a greater amount of resistance than a “good 
muscle. 


The second preliminary to muscle training is an intelligent decision 
regarding which muscle groups ore to be strengthened This is deter 
mined by 

(a) The presence of deformity or permanent contracture of the 
muscles It Is obviously unwise to strengthen muscles that are causing 
deformitj or that are already contracted 

(b) The likelihood of causing dcfonmty In the presence of unequal 
balance of power about a jomt, it U unwise to strengthen a mu^e 
which already overbalances Its opponent if this is IDiei> to cause 
deformity 

(c) The relatl\*e importance of weakened muscles in regard to useful 
function of the limb walUng correction of a limp etc. The danger of 
fatigue from too manv exercises should be borne in mind 

The third preliminary to muscle tramlng is a knowledge of the type 
of exerose b«t suited to the amount of power remaining m the muscle 
to be de\'eloped 

There are three general types of exercises 

a- Those against graidty 
b \Mth gravity eliminated or neutralueii 
c. Wth help of gravity 

There are three methods of giving an active or voluntary eierdse 

a. With assistance 
b Uimlded or free, 
c. Against resistance. 


miSE “ for fair ird 

Typo b with ^^ity dimiratod or nnjtrriW aro Kicm.o 

for poor muscles and may be given in anv nn» nf tk- soEime 

U »ith un^drd „ 

icrength of the muscle resistance aaxc&nz m ±» 
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c exercfjcs ^th the help of gravity must be givtn sgiioat 
ffident resistance to equal or support the ^ght of the Ihih, otlier 
iM the part either will drop without the desired muscle actkii, ot fill 
lowered by the opposite group 

to Mamining to establish a grade, It Is first necessary to toot 
aether the rnovement can be perforraed in a certain poshwu, aad 
ixLf whether the muscles can also overtonie resistance while perfonn- 
g ^ movement. The determination of whether the stnsigth fa 
wd or normal” can best be told by having the patient beW ti* 
ntion while the examiner puUa until the muscles yield — the sac* 
Indple used in the ^ring-balance muscle test as originally descrfljei 
Lovett and Martin. Considerable experience with patients of differ 
t ages Ja necessary to make this differentiation between good sud 
nnal accurate but the presence of some normal muscles I* often ta 
^t^ in maling the decisJon 

to ^vlng exCToses It Is not advisable to male a practice of laving 
e I^ents bold the positions until their atrength is ovrrcOTie as fa 

Xamlnlnfif frvr 1>»U l. t. , ®_ l— 


raoot^”^ PwtDt the movement from being i 
In the (ollcnring desenpUon It Is to be Htbip' for granted list 

^ movement whenever the musder «« 

' SreSy ^ guided so that the movement is perlora*! 

mplaces the part in the starting position iftn 
^ ^ ei^^^^ is to be given whenever the muscles arc stitn? 

to oveteome it 

strength are oiten'tt^ “““ining muscles to determined* 

to those muscles the M tbeptSdras used for giidng 
log of the movement ofb^ will be given tinder thn^J^ 

to help with the muscles which are in a positico 

Hip »se listed under each beadmg. 

HamatrbiEsr/S(h«^ "tastmus Gluteus roedfus and mWo™*’ 
EvAittNATtow _ '’“gnus 
t Prone lying. 

straight "> raise the leg from the taW' "d* 

noastAi. ‘n »ne with the body Go® “J 

pressure gh-tn by the^..5' “**' to do this against downwara 
Won Bgabirt coiutderaSf^S^L should hold the raised 
Vnte to lessen the paitId,E!?™‘'T t?'*” "> the thlgb above the 
P“tloQ of the haimtriog niu 5 cles- 
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2 Affected aide lying with the knee drawn up to the chest Poor 
muicles — should be able to perform at least part of the movement 
of pushing the thigh down and back mto extension and may be 
able to complete the movement even against some resistance but 
cannot raise the leg against gravity in the prone position 

Exercises — For good or fair mosdes. 

1 Prone fvmg patient raises leg in air with straight knee, 

2 Prone lymg with the legs banging over the edge of the table 
patient raises 1 ^ to honiontal (This poslhon will lessen the 
amount of movement occurring in the lumbar spine ) 

For POOR muscles. 

3 Affected side lying with the underneath knee drawn up to the 
chest, patient pusba the thigh down and back Into extension 

4 Patient lying on his back irftb the leg supported in the vertical 
position— -pushes his leg down to the table against the resistance 
of the instructor's supporting hands. The knee should be kept 
strai^t throughout to eliminate effort at knee extension 

5 Opposite side lying with the affected leg supported in the instruc 
tor's hands— same exerose as in No 3 

Hip Flexion • — Psoas major and Qlacus Rectus ferooris. Sartorius 
Adductors longus and brevis. Pectineus Gradlis Obturator 
extemus 


Exautnatton — 

I Sitting erect on edge of table legs hanging 

Fair muscles — should raise the knee to the chest, 

CJooD or NoRUAL muscles — should do this agamst a good deal of 
downward pressure, A tendency for the thigh to flex or hold 10 
outward rotation signifies greater strength iij the sartorius than 
In the other muscles concerned 
3 Affected side lying 

Poor muscles — should be able to perform at least part of the 
movement of drawing the thigh up to the body 


Exercises — For good or fair muscl« 

1 Sitting erect on edge of table-iiatient raises the knee to the 
body without tipping the body back or rotating the thigh 

2 Lying on the back— patient brings the knee up to the body 
For POOR muscles 

3 Affected aide lying patient draws the knee of the underneath Imt 

up to the body ^ 

4 Prone lying with legs oB the end of the table— the leg fa grained 
at the ankle Md ^ to borfaontaJ-pattat then ^ tL 
down and under the table gravity helping, 

IDp art,:. e«d«. gxnJd M dwn U ..y Up art™ c«l^ exto 



I rCh*irt«r • 
Ivatnu n 
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Type c eicrdses with the help of gravity, must be givm ipdiirt 
iffiaent reatstance to equal or siipport the w^ht of the limb ether 
lie the part cither will drop without the desired muscle aetko, or vill 
lowered by the opposite group 

In examining to estoblt^ a grade, it Is first n ecess ary to kiOT 
hether the movement can be performed in a certain posid^ md 
ext, whether the muscles can also overcome resistance while pcricca- 
ig the movement The determination of whether the 
good ' or “normal” can best be told by having the pa t i git bol d te 
ositlon while the examiner pulls until the mii^es yield — 
rlnciplc used In the spring-balance muscle test as originally 
y Lovett and Martm Considerable experience with 
nt ages is necessary to mate thtq dlfferentiaboo between gom wd 
ormal accurate, but the presence of some normal muscles is often an 
asistance in maVIng the decisioo . 

In giving exercises, it Is not advisable to mate a practice of 
he patients hold the positions until their strength Is ov^rcoi De^ ai 
la mlnin g for this Is fatiguing It b better to have the muscles 
he movement against a graduated resbtance, which 
Teat enou^ to prevent the movement from being carried unoiigii 
moothly 

In the followiiig description It is to be taken for granted that 

(a) Help b given to ftnt<b the movement whenever the musd® w* 

unable to do so r,„^ 

(b) The part fa to be guided so that the movement Is perf 
correctly 

(c) The Instructor replaces the part In the starting position afW 
each effort 

(d) ResUtace is to be given whenever the musdes art stn®* 
enou^ to overcome It 


Shra the pOTlUons used in ezamlning muscles to determine 
rtrMgth are often the same as the positions used for giving O'™? 

description of both win be given under 
Podormed The muscles wUch are in a podd® 
to help with the movement are listed under each heading 

“'^■nus. Gluteus medius and minta®- 
Hamstrings Adductor magnus. 

EXAlimATTON — 


Prone lying 

be able to rnfae the leg from the t^fa 

"■>' wi* the body Go<® » 

S-Jisssssn; jr&sfi'Str “ 
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3 Affected side lying with the knee drawn up to the chest Pook 
muscles — should be able to perform at least part of the movement 
of pushing the thigh down and back into extension and may be 
able to complete the momncnt even against some resistance but 
cannot raise the leg against gravity in the prone position. 

Exebcises — For good or fair muscles 

1 Prone lying patient raises leg in air with straight knee. 

2 Prone lying with the legs bangmg m'cr the edge of the table 
patient raises leg to homontaL (This position will lessen the 
amount of movement occurring in the lumbar spine ) 

For POOR muscles 

3 Affected side lying with the underneath knee drawn np to the 
chest, patient pushes the thigh down and back into extension 

4 Patient lying on his back with the leg supported in the vertical 
position— -pushes his leg down to the table against the resistance 
of the instructor's supporting hands The Imee should be kept 
strai^t throughout to eliminate effort at knee extension 

5 Opposite side lying with the affected leg supported in the instnic 
tor’s hands — sine CTerase as in No 3 

Hip Flexion-* — Psoas major and Qiaens Rectus femoria Sartorlos 
Adductors longus and brevis Pectineus. Gracilis. Obturator 
externus. 


Exajcnatton — 

I Sitting erect on edge of table legs hanging. 

Fair muscles — should raise the knee to the chest 
Good or norsial muscles— should do this against a good deal of 
downward pressure A tendency for the thigh to flex or hold in 
outward rotation signifies greater strength in the sartoiius than 
In the other muscles concerned. 

3 Affected side lying. 

Poor muscies — should be aWe to perform at least part of the 
mov'cment of drawing the thigh up to the body 


Exercises — For good or fair muscles. 

1 Sitting erect on edge of table— patient raises the knee to the 
body without tipping the body back or rotating the thigh. 

2 Lying on the back— patient bnngs the knee up to the body 
For POOR muscles. 

3 Affected nde lying paUent draws the knee of the underneath lee 

up to the body ^ 


4. Prone lying with legs off the end of the table— the leg is irrasned 
at tht apUa aad raised to botfaontal-patiCTt then the 
down and under the table gravity helping 


nip flexion aadia ibonld not be ginn If »ny Wp Vxi« 


cootnetion 
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5 Opposite side lying with the affected leg supported in the ia- 
structor’s hands—same exercise as in No 3 

duction — Gluteus medlus and minimus Gluteus nuudmus, upper 
fibers Sartonus and the small outward rotators of the hip, when 
the hip is flexed Tensor fasciae femoris, 

EXAinKATTDN — 

I Lying on the opposite side. 

Fair abductors should raise the upper leg In the air through the 
normal range of abduction 



i3 — GnkBnt hip bdncUo 


The “ agalmt downward prejurt ,( 

femoris Is obtained better 

«St In Une with the body and the lore 

tensor fasdae femoris esn 

to fini h the about n horiiontal level but Is not 

withmtt fair power fa -V 
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Exercises — For good or fair muscles. 

I Lying on the opposite side of the body, patient raises the upper 
leg m abduction. 

For POOR muscles 

a Lying on the back pelvis held patient moves the leg out to the 
side without rotation of the leg or fleiion of the knee Powder 
may be used to lessen fnction or the leg may be supported m 
the instructor’s hands 

3 Prone lying — same exercise This position requires more effort 
from the gluteal muscles and less from the flexor abductors 
4. Sitting — abduction of the thigh particularly suitable for the 
flexor abductors 

Flexion abduction exercises should not be given if any contrac 
tion of the tensor fasciae femorls exists 


TEST FOR COKTRACTURE OF TENSOR FASCIAE FEirORIS 

Patient prone lying with legs hanging over the table edge Exam 
Iner holds pelWs down with one hand and with the other hand 
under the knee grasps leg and raises the thigh In line with the 
body until borlzontal and then adducts it This position brings 
out a beginning contracture more clearly than when movement m 
the lumbar spine is allowed to take place 

Adduction, — Adductor longus Adductor magnus Adductor brevis 
Gradlis Quadratus femoris Lower fibers of gluteus maadmus 
Pectlneus 


ExAiTCNATTON — 

1 Lying on affected side with other leg held up by eiamlner m 
position of abduebon 

Fair muscles should raise the under leg several inches from the 
table 

2 Lying on the back with the leg out in abduction. 

Poor muscles should draw the leg m toward the other leg 

On account of frequent subslilubon of the Internal hamstrings 
the thigh should not be allowed to rotate outward and the 
adductor tendon should be fclL 


Exercises — For coon or fair muscles. 

I Lying on the affected side patient raises the affected leg from the 
table knee straight 
For POOR muscles 


Lytag on the tack with the leg out in sbductlon paUent dram 
tte In to the other leg keeping the foot pointing etraight in 


3 Ljdng on the oppoeite ride with the affected leg eopported In the 
air in abduction patient pulls the leg down gSvil^dng 
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S Opposite side lying with the affected leg sapported in the in- 
structor’s hands — same excrase as in No 3 

Abduction. — Gluteus medius and minimus Gluteus maxiraos, upper 
fibers Sartorius and the small outward rotators of the hip, when 
the hip 15 flexed. Tensor fasdae femoris 

Examination — 

I Lying on the opposite ride. 

Fair abductors should raise the upper leg in the air thmu^ the 
normal range of abduction 



Fro — GiddliiK hip abduction 


The »hodd do so agHinst downward pressure j 

the Ittr t« ^ tensor (asdae femoris is obtained 

duteS {{ ^ »ome flexion while the action is more pmw 

the U Kept In Une with the body, airi Ife 

Icg^ wit? ** tensor fasciae femoris can ^ 

a horizontal level but Is ^ 

Sl.'S leg out to the rife 
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4 Sitting on the edge of Ibc table with the thigh 1° ibdartw, 
patient draws the thigh Into the other leg 

INTtRNAL AND EXTTONAI. SOTATION OT THE THlDa 

There is considerable divergence of opinion tmoog authorities 
as to the muscles taVlng part in these movements, and cn a b a- 
tion is generally unsallsfaclorv This is because the small imodo, 
such as the gemelli cannot be seen or felt to ftmedoo, and ti* 
other muscles can be more itccuratcly tested In then cAher to 
tJons Furthermore, it Is not uncommon to find a parient 
With his leg in external rotation in spite of tla fact thri 
strength In Internal rotation is apparently grtotei whea 1* h 
o5 his feet Since the small hlp-outwsrd rotators are geno^ 
supposed to abduct the thigh, when the hip is fleied 
rotate It ouL when the thigh is extended, some xlefl of tW 
strength can be obtained by trying outward rotaUon ia both po*^ 
dons of the thl^ 


Postenor fibers of f^nleus medius and mfuin®* 
Lower fibers of gluteus maximtis 
DJopsoas 


“wbeti thigh b In ortenslon 


Eittemai Rotatlotn— . 

Sartorlus 
Pectin eoa 
Adductor longua 
Adductor brevis 
Adductor magnus 
Biceps 
Pyriformb 

Q^ratua femorU 
Obturator extemus 
and inlemus 

Fx^A-nm, AND ExtsoKB — 

’ ’'P hanging , 

otter tha lowar leg across to In**! 

muscles should roll tte whole leg ODlwari 

f™ori» Anterior fibers o( 

Er^ATiONa^E^cia,^ 

lowet’\^ legs hanging paUenl 

Lnees K^etteT “ Ihe other leg while teepfc* 

s ^ng on lie back. paa„t d«ald roU tte whole leg to to»n Iht 
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EXTENSION 

Knee — Quadnceps 

Examination — 

I For normal strength m a child Squatting in deep knee-bend 
position with all the weight on one leg patient comes to the erect 
fxisiUon by strai^tening the bent knee Patient s other leg and 
hands may be steadied by the examiner This test is not suitable 
for adults or markedly overweight children and gastrocnemius 
and gluteus maximus strength are also required in order to attain 
the erect position 

3 Sitting on edge of table legs hanging 

Fair muscles should raise the lower leg to horixontal without 
thigh rotation. 

Good muscles should do this against downward pressure. It is 
difficult to dedde whether this muscle Is normal bemuse sufBaent 
force may be exerted against older children to raise the patient s 
body from the table without causing the knee to bend and yet a 
history may be g^ven of weakness shown m normal or athletic 
activities 

3 Affected side l 3 nng with the thl^ held firmly m all^t extension 
by the examiner knee flexed. 

Poor muscles should be able to perform at least part of the move- 
meot of straightening the ^ec and may be able to perform it 
agaimt some ralstance but cannot extend It in the sitting posi 
tfcm against graNity 

Exebcises —For good or fair muscles 

X Sitting on edge of table patient raises lower leg to boriiontaL 

3 Lying on back with lower leg hanging over edge of table patient 
raises lower leg to honxontal (The additional tension placed on 
the rectus femoris in this position makes the exercise slightly 
easier than In the sitting position ) 

3 Lying on back, raising the leg in the air with straight knee is 
more properly a hip flexion cierdse. 

For POOR muscles 

4 Affected side lying same position as In examination No 3 The 
exercise is made easier by holding the thigh firmly back In eiten 
non, or somewhat harder if the thigh Is held m some flexion 
during the movement of knee extension The greater tension of 
the rectus femoris in the first position makes it easier to start 
the mm*ement than when the muscle is relaxed by hip flexion 

5 on the back “setting’ the muscle by attempting to pull on 
the patella without moving the leg. 

6 Prone lying with the knee flexed and lower leg vertical patient 
octends the knee against resistance given in front of the ankle 
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4 Sitting on the edge of the table with the thigh in abdoctlco, 
patient draws the thigh into the other leg 

IKTERNAL AND E3CTERNAL HOTATION OF THE THIGE 

There is considerable divergence of opinion among anthontfa 
as to the muscles taling part In these movements mid acamlDa 
tion is generally unsatisfactory This is because the small moseks, 
such as the gemelli cannot be seen or felt to function and the 
other muscles can be more accurately tested in their other fane 
tkms Furthermore, it is not uncommon to find a patient walking 
with his 1^ In external rotation, in spite of the fact that bis 
strength In internal rotation Is apparently greater when be Is 
off his feet Since the smaD hlpKiutward rotators are generally 
supposed to abduct the thigh when the hip Is flexed, and to 
rotate it out when the thi^ is extended, some idea of th^ 
strength can be obtained 1^ trying outward rotation in both posi- 
tions of the thigh. 

External Rotation — 

Sartorius Posterior fibers of gluteus medlns and Dunlmus 

Pectineus 

Adductor longus Lower fibers of ^uteus maximus 

Adductor brevis 

Adductor magnus Illonsoas 

Biceps 

Pyrtformls 1 

Gemelli 

Quadratus femorls i-when thigh Is in exIensioD 

Obturator externus 
and intemus ] 

Examination and Exercise 

1 Sitting with lower legs hanging 

Fair muscles should raise the lower leg across In front of the 
other leg while rotating the thi^ out 

2 Lying on the back. 

Poor muscles should roD the whole leg outward. 

Internal Rotation, — Tensor fasciae femoris Anterior fibers of gluteua 
medius and minlmos. 

Examination and - 

I ^ttlng with knees flexed lower legs bangfog patient should raise 
lower leg to the side away from the other leg while keeping the 
knees together 

3 ^ ^ back paUent should roU the whole kg In from the 



Muscle Tra i ning 


Ci*pt*r 1 1 CO 

V Imma nJ ^ 


For POOR muscles 

2 Affected side lying thigh of lower leg held firmly patient bends 
the knee If the thigh is held forward in fienon the exercise will 
be easier if the thigh is held m line with the body 

3 Lying on back with the leg held vertical by the instructor 
patient bends the knee pulling the lower leg down against the 
resistance of the instructor’s supporting hand — thigh remains 
vertical 

4. Sitting on the edge of the table with the lower leg supported at 
horizontal patient bends the knee pulling the leg down under 
the table. 

Plantar Flexion (bending anUe so that toes pomt down) — Gastroc 
nemius and soleus Peroneus longus and brevis Flexor digi 
loram longus Plantarls Tibialis posticus Flexor balluas longus 

ExAirINATlON — 

1 Standing on one foot 

NoaiiAL muscles should raise the body wei^t on the tiptoes at 
least ten times 

Good muscles should enable the patient to walk on tiptoes or nse 
on tiptoes less than ten times 

2 Prone lying foot off the table edge 

Fair muscles should pomt the foot up against considerable 
downward pressure on the ball of the foot, 

3 Affected side lying knee straight 

Poor muscles sho^d push the foot down It is Important to watch 
for action of the tendo achiUis since this is the tendon of the 
strongest plantar flexor the gastrocnemius Of the other plantar 
flexors the long toe flexors will ect first on the toes before mov 
Ing the ankle and the peroneals and postenor Ubial act first on 
the forefoot Gastrocnemius strength shown by the pull of the 
tendo achlllis on the bed Is necessary for good plantar flexion 
function. 


Exercises, — For good muscles 

1 Standing on one foot rise on tiptoes or walk on tiptoes 
For RAiR muscles 

2 Lying face down with the knee flexed and the lower leg NTrtlad 
or ^th the knee straight and the foot over the edge of the table 
patient plantar flexes ankle against pressure on the ball of the 
foot. 

For POOR muscles 

^ sltUng pomts the foot down against resistance 

4 ABerted side lying patient points the foot down bdng careful to 
use the tendo achlllis 



h Infantile Paralysis 

Thi^ should be held down firoily by the instructor This exercise 
may be made harder lor stronger muscles by fnaeasing the 
resistance and by starting the movement irith the Lnee compirtely 
flexed so that gravity must be overcome at first 
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Knee,— Biceps. PopJiteus. Sartorius. Gradlls Semimembranosus. 
Semitcndinosui. Gastrocnemius, Planfurjy 

EXASimATION — 

I Prone lying 

Fair muscles should raise the lower leg to \'ertica] 

Good or norsial muscles should do this against downward pres- 
sure on the lower leg. Tbc thigh should be held down firmly 
throughout movement 

i Poor muscles affected side lying with tbc thigh held firmly in 
irOTl of the bod} hip flexed to give greater tension on the ham 
fttnng muscles. Elxaminer should feel the tendons of both the 
internm and external hamstring muscles during flexion of the 

Exocisa — For coon or tair muscles 

1 Prone I>ing patient bends tbe knee raising the lower leg to 
\Trtical, ^ 




Muscle Training 


otaprtw 41 55 

v*ioM nj w 


For POOR muscles 

3 Lying on the back patient turns the foot im 

4 Prone lying with the foot off the end of the table patient turns 
the foot in 

Deformity which results from weakness of this group — valgus 
(foot is displaced outward) 

Exercise to be avoided — cvcralon 

EVERSION 

Peroneus longus, brevis tcrlius Extensor dlgitoruni longus 

Exauination and Exercises — 

I Sitting or lying patient turns the foot out 

The strength of the movement and the amount of resistance over 
come determine the grading 

Deformity which results from weakness of this group — varus 
(foot Is turned in) 

Exercise to be avided — inversion 
Since these muscles lake part In more than one movement of 
the foot or toes and it is not uncommon for one muscle to be 
wttker than the others of its group, it is customary to estimate 
their strength separately as well as testing the group as a whole 
The tibialis antenor is a dorsal flexor of the foot as well as an 
invertor Its tendon is the innermost of the three tendons which 
can be seen and felt across the front of the anUe jomt in a 
normal foot- In carrying out the emmination positions and cater 
OSes jost desenbed the larger part of the movement wflJ be 
performed by the tibialis anterior If the foot is pulJed up at the 
same time that It Is being turned in 
The tendon of the tibloUs posterior can be felt just above and 
behind the internal malleolus and It can be felt to contract more 
strongly if the foot is pointed down as It Is being turned in 
The extensor di^toruto longus extends the four lesser toes but 
its strength is best obtained while carrying out the movement of 
dorslflexion with the foot in slight abduction 
The extensor halluds longus extends the great toe, but its 
strength is best obtained in dorslflexion Its tendon may some- 
times be confused with that of the tibialis anterior unless it is 
traced to Its insertion on the toe 
The great toe and the next three toes can sometimes be ex 
^ded m the absence of the long toe extensors by the extensor 
'hgitonim brevis Inability to ldenbf> motion of the tendons of 
w long extensors where they cross the anUe joint accompanied 
by loss of dorsifleiion power win justify the examiner In altribut 
J^^ension power In these four toes to the extensor dJiritorum 
brevis or to the Interossel 
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Deformity which results from weakness of this group — calcaneos 
— Uie weight coming heavily on the heel In walking 
Eierdse to be avoided — doraiflexion 

Dorslflexion (bending the ankle up) — Tibialis anterior Extensor 
halluds longus Extensor dlgitorum longus Peroneus tertius. 

Exaitination — 

1 Sitting with lower leg hanging over the edge of the table. 

Fair muscles should bend the ankle up to a right angle, if not 
prevented by a short heel cordL 

Good muscles should do thiw against downward pressure on tM 
top of the foot (Even strength In the four muscles will result m 
the foot being brou^t up stral^t, but in case of unequal pjiw 
one side of the foot may be raised higher than the other of heW 
more firmly m that position when resistance is given ) 

2 Lymg on the affected side 

Poor muscles should bend the ankle up 

Exercise 3 — For pair and good muscles , 

1 Sitting on the edge of the table patent bends the ai^c up * 
doraiflexion- Instructor should guide the foot straight, if it ten 
to turn out or in during the movement 

For POOR muscles 

2 Affected aide lying patient bends the ankle up in dorslfle»®^ 

3 Back lying the same exerdse , , . 

4 Prone lying with the lower leg held vertical and the foot pofn 

in the kb patient bends the a^e in doraiflexion, pulling the toes 
down towaid the table 

Deformity resulting from weakness of tMs group — foot drop 
Exerdse to be avoided — plantar flexion 


INVERSION 

Tibialis anterior Tibialis posterior 

Extensor hnlluds longus Flexor halluaa loogus 

ExAirtNATioN — For fair end good muscles 

(The lower leg should be held (o prevent rotation ) , , 

1 Lying on affected side patient lifts the forefoot from the tanie 
while keeping the heel on the table. 

For POOR musdes 

2 Sluing on the edge of the table patient turns the foot In- 
Exebcises —For pair or good musdes 

I L>'lng on affected side patient lifts the forefoot from the table. 

3 Sitting on the edge of the table, patient turns the foot In against 
resistance 
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For POOR muscles 

3 Lying on the back patient turns the foot in 

4 Prone lying with the foot off the end of the table patient turns 
the foot in 

Deformity which results from weakness of this group — valgus 
(foot is displaced outward) 

Eierdse to be avoided — e\’ersion 

EVERSION 

Peroneus longus, brevis tertius Extensor digitonnn longus 

ExAinNATION AND ExEROSES. — 

1 Sitting or lying patient turns the foot out 

The strength of the movement and the amount of resistance over 
come determine the grading 

Deformity which remits from weatncas of this group — vnna 
(foot is turned in) 

Exerase to be avoided — Inversion 
Since these muscles take part in more than one movement of 
the fool or toes, and it is not uncommon for one muscle to be 
weaker thun the others of Its group it is customary to estimate 
their strength separately as wcO as testing the group as a whole. 
The tibialis anterior is a dorsal flexor of the foot as well as an 
mvertor Its tendon is the innermost of the three tendons which 
can be seen and felt across the front of the ankle }omt in a 
normal foot. In carrying out the examination positions and exer 
dses just described the larger part of the mov'ement will be 
performed by the tibialis anterior If the foot is pulled up at the 
same time that it is being turned In 
The tendon of the tfblalis postenor can be felt Just alxrve and 
behind the Internal mallealus, and It can be felt to contract more 
strongly If the foot is pointed down as It is being turned in 
The extensor digitorum longus extends the four lesser toes but 
Its strength is best obtained while carrying out the movement of 
dorsiflexJon with the foot m slight abductlom 
The extensor balluds longus extends the great toe but Its 
strength Is best obtained m dorsiflexion Its tendon may some- 
times be confused with that of the tibialis anterior imW it is 
traced to its Insertion on the toe. 

The great toe and the next three toes can sometimes be ex 
tended in the absence of the long toe extensors by the extensor 
digitorum brevis. Inability to identify motion of the tendons of 
the long extensors where they cross ankle Joint accompanied 
by loss of dorsiflexion power will justify the examiner in altribul 
log extension power in these four toes to the extensor diritorum 
brevis or to the interossei. 
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DcformUy which results from weakness of tha gror^j — cakaocta 
— the wei^t coming heavily on the heel In walking. 

Exerdse to be avoided— docslScxion 

Dortificxlon (bending the antic up) — ^Tibialis anterior Extensor 
haJIuds longus. Extensor digltorum longus. Peroncus tertlos. 

ExAinNATTON — 

1 Sitting with lower leg hanj^g over the edge of the table 

Fair muscles should bend the ankle up to a right an^e, if oot 
prevented by a a^rt heel cord 

Good muscles should do this against downward pressure on the 
top of the foot. (Even strength in the four masdes will result fe 
the foot being brou^t up stral^t, but in case of unequal 
one side o{ the foot may be raised hi^tr than the other or hrfd 
more firmly In that position when resistance Is given.) 

2 Ljdng cm the affected ^e. 

PooB. muscles should bend the ankle up 

Ex2kct«E 8 — For FAtft and good musdes , 

j Silting on the edge of the table patient bends the ankle up w 
dorsiflexlon Instructor should guide the foot straight If it tenoS 
to turn out or in during the moi'emcnt 
For pooa muscles. 

2 Affected side lying patient bends the ankle up in doraiBedoa. 
j Back lying the same exerdse , 

A Prone lying with the lower leg held vertical and the fcjot pointed 
In the air patient bends the ankle in doraifiexion, pulUng the toes 
down towaid the table. 

Deformity resulting from weakness of this group — foot drop 
Eiercue to be avoided— plantar flexloo 

INVERSION 

Tibialis anterior Tiblaib posterior 

Extensor haliuds longus Flexor halluds longus 

E^^^wtNATTON — For TADt and <5000 muscles 

tThe losrer leg should be bdd to prevent rotation ) . , 

1 on affected ride patient Ufts the forefoot from the WW 

while keeping the heel on the table. 

For POOB musdes 

3 SlttinR on Ibe edge of the table patient turns the foot in 

E-xercises —For xai* w good rousde* 

I Uing on affected »We patient Ufta the forefoot from the table 
: Sitting on the edge of the table patient turns the foot in against 
resistance 
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4 Back lying forcible olialatlon of a deep breath as In attempting 
to blow up a balloon 

5 Using hjp fiexon back lying flex hips and draw knees up to 
chest, attempting to raise Ups from table 

Lateral Flexion. — Obllquus externus and intemua. Qnadratus lum 
boTum. Rectus abdominis Frector spinae, Latisshnua dorsi of 
side to which lateral mo\ement takes place 
Exaxiikation — 

1 Lying on the opposite side with legs and pelvis held down finniv 
by the examiner the patient raises head and shoulders from the 
table A fixed scoliosis will make this test of little value. 

2 Back lying trunk flexion to side pelvis held fixed 

3 Back or prone lying patient attempts to draw hip towani ribs of 
tbe saine side without flexing hip or knee It is sometimes possible 
to distinguish the difference m strength between the quadratus 
lamborum and the lateral abdominal muscles in this test 

EbcERCisEs — Same as above 
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Flexor haHucis longua — dlatal p lmlqnx of the great toe. Floor 
digitorum longus — distal phalanges of four lesser toes. Floor 
hallucis brevis — first phalanx of great toe. Abductor and adductor 
mUucis — first phalanx of great toe Lumbricales and interosMl— 
first phalanges of four lesser toes Flexor djgitoruin brevis — 
nuddle phalanges of four lesser toes. 

Examination and Exzbcise — 

I Sitting or lying, patient curls the toes under bending all three 
joints to Insure action of aD the muscles mentioned. The amotmt 
of strength can be judged by placing a finger across under the 
toes and offering resistance at the different joints It is not un 
Mmmon to find that the middle and terminal joints can be flexed 
“y lorig flexors without any bending of the first joints or 
the first joints may bend without any curling of the ends 

Trunk.— Rectus abdominis, Quadratos lumbonnn Obllqaos eiterons 
and intemus 


Examination — 

^ °° back, feet held down, patient raises head and shoulders, 

flamg spine In coming to a jittlng position This should be 
possible for a normal child with the hands on top of bis head, 
but may not be possible for an adult of poor general muscular 
tone unless assistance cs given In a child the anterior abdominal 
musciM may be rated fair if shoulders can be raised from table 
cj^if he come to sitting posiUon with arms folded on chest 
Deck muscles ore required to raise the bead in this 
lot ^ their severe weakness allowing the head to hang a d»d 
soroetimra makes it difficult to judge the strcigth of 
l^y good abdominal mosclea The last part of the movement oj 
^ sitting position Is accomplished by flexion of 
'=5' 1“P Strong hip 9a« 

abdominal mnscJia wDl result in BeJin!! tte 
P*® lumbar spine without trunk raising, or to 
In ln.*n^n*w^ ^tting position with the lumbar spine first fi^ed 

s ^ erector splnae muscles. 

feels thdr ubdomlnal muscles wblle examiner 

Exekcises-— 

' Elvan trith nnlstancr with 

^ Of on top ol bad to 
malta endw ** started from half lying position to 

^ 4n^a^:d Up «h«dd r.I« 



Shoulder Movements 

humems starting from the hanging position is advanced forward 
hexed to the horizontal hne and tha^ It is elevated to the vertical 
position on the return Joum^ the humerus is depressed throu^ tSo 
degrees to the hanging position and then it can be earned backward 
'hypeiextended.” In the lateral plane the hanging humerus can be 
abducted to the horizontal line and thence elevated to the vertical 
pcttldoa and on the return journey U is adducted through iSc degrees 
to the hanging position In the horizontal plane the humerus is hori 
zoDtaUy adducted when It is moved from the lateral plane toward the 
middle line and horizontally abducted when away from the middle 
line to the lateral plane behind which it Is horizontally retracted. 
Besides these movements there is rotation in and out. 

In “flexing” the humerus, the anterior fibers of the deltoid, the 
clavicular fibers of the |)ectoralia major the biceps, and probably tbe 
coracobrachialis contract and cany the humerus forward nearly to the 
horizontal Ime. This action of the deludd tends to rotate the scapula 
with the acromion downward and to push Its inferior angle backward 
and toward the spinal column but this Is prevented by the contraction 
of the acromion (middle) fibers of the trapezius and also tbe bwer 
fibers. The deltoid and other mo^ea cannot carry the humerus further 
than the horizontal line Beyond this point the serratus magnus comes 
to their assistance and draws (he lower end of the scapula forward 
raises the acromion with the humerus and thus the arm is elevated to 
the verticaL 

In a case with paralyzed lower and ndddle trapezius and normal 
serratns on telling the pataent to advance the arm slowly the first 
action on the scapula was to rotate It so that the Infenor angb moved 
half an Inch toward the vertebral column and the posterior border of 
the scapula projected like a wing this projection reached its maximum 
when the humenu was advanced through about 45 degrees Then the 
serratus contracted and as It drew the Icwer end of the scapula for 
ward tbe deformity dlmlnisbed and finally disappeared Thou^ the 
Mrratus is mechanically in the position to fix the scapula and prevent 
Its lower angie being pushed backward and rotated toward tbe spme 
it is not its fonction when the movement is one of advancing the 
shoulder to act on the scapula unbl tbe humerus has been moved by 
the deltoid through about 45 degrees Tbe Inferior part of the trapezius 
^Jparenily b the proper muscle to fix the scapula b ndvnndn g the 
humerus and when these inferior fibers ere piralyzed the serratus 
win not step into the breach and do tlrt work for tbe trapezius which 
^^^^scquently is not done at aD 

abo^ description of advancing the humerus applies equally 
well to movement of abduction of the humerus except that the 
ou*iIe part of the deltoid and the supraspmatus abduct the humerus, 
P^oraUs major does not act but the same condition b met 
to movements of the scapula and its relation to the 
trapezius and serratus as in fiexing the humerus. 
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EXTENSION 

Erector spinae group 

Examination — Prone lying trunk raising Accompanied by tight 
ening of hip extensors and trapezius, head raising and scapulK 
adduction. 


Exercises — 

I Prone lying legs held down trunk raising May be done with 
hands clasped behind back, at hips, at shoulders, or behind neck, 
to Increase difficulty 

3 Side lying starting from curled up poslhon, stra i g htenin g of head 
and trunk. 

3 Sitting with trunk bent forward, patient comes to erect positicm. 

4 Sitting in erect position patient lowers trunk forward from hips 
without bending ^me, and then returns to erect posidoo 

Neck. — Stemocleldomastoids 

Examination — 

I Back lying shoulders held down head raising from table. Th^ 
muscles acting together should be able to bold the bead m the 
raised position against considerable pressure, if nonnsL 

3 To test them separately lying on back, patient turns face to ri^ 
side against resistance at point of fhin as lest for left muscle 

Exercises — 

I and 3 Same as above. . 

3 Lying on back patient bends head toward sboulder of side It a 
deslr^ to exercise 

4 . Lying on side patient bends head forward 

As It is not possible to observe or feel the axilon of the deepw 
neck muscles no attempt Is made to describe their a ction.^ ^ 
general whatever function b weak should be given as an 

The platysma is freqaently seen standing out in a broad sheet 
when the attempt fa made to raise the head with weak 9^“^ 
deldomastold muscles The cervical spine and the bead are 
by the extensor muscles and the attempt b made to raise the 
bend by raising the trunk with the abdominal muscles in many 
cases of weakness of the anterior neck muscles. 

Shoulder Movements • 

The movements of the humerus arc best described in terms of the 

pianes corresponding to the three dimensions of space, vli ante^ 

posterior laterm-ertical horixontal In the anteroposterior plane, the 

.. wd Thdr Rfpr-c* 

la the Cettmi Nerrom by Chula B«»or 
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Elxtension of Humerus (bringmg arm down from flexion) — Pecto- 
ralis major (sternal part) Latlssimus Teres major and minor 
Infraspinatus Tnceps long head Subscapularis (probably) 

Hyperextension (carrying arm back of body) — Latlssimus Teres 
major and minor Infraspinatus Deltoid (posterior part) 

Scapula filed as in adduction 

Horirontal Adduction of Humerus (starting from position of abduc 
tion bnngmg arm forward at shoulder level) — Pectoralis major 
(both parts) Anterior deltoid Coracobrachialis 

Horizontal Abduction of Humerus (carrying arm back at shoulder 
level) — Posterior and middle deltoid Latlssimus Teres major 
and minor Infraspinatus 

Scapula adducted and Fixed by irapenus (middle) 

Ejrtcmal Rotation of Humcrua. — Teres mino Infraspinatus Pos- 
terior part of deltoid 

Internal Rotation. — Pectoralis major Teres major LaUssimus Sub- 
scapulans Antenor portion of deltoid 

Elevation of Shoulder (sbniggiDg) — Upper part of trapeilus 
Rhomboids Levator angub scapulae 

Depression of Shoulder — Lower part of trapexlus Pectoralis minor 
Latlssimus dorsi Subdavius 

Since each shoulder muscle takes part in several movements 
It IS necessary to know which of these movements is performed 
mainly by the muscle we desire to test, and often It Is necessary 
to know the strength of the assisting muscles before forming our 
opmion by a process of elimination Some of the shoulder and arm 
muscles have to be graded by observation of the strength of the 
action rather than 1 ^ gravity tests 

Trapenua. — May be considered in four parts 

1 Clavicular 1 

2 Acromial 

3 Middle — horizontal fibers 

4 Lower 

It is N’ery difficult to separate the action of the upper two portions 
unless there Is marked difference In strength. In most cases the 
Bcroroial and clavicular portions may be considered together as the 
“upper 

Claxfici/iar — extension of bead rotation of head to opposite side flex 
ion of bead to same side elevation of shoulder 
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In paralysis of the trapezius the inferior angle of the scapoii fe 
the first part of the movement of abduction moves more toward the 
spine and does not project so much backward as in flexing the bumena. 
Normally in advanang the arm the scapula hardly moves at all until 
the humerus makes an angle of about 45 degrees and then the infenoc 
angle begms to move outvrard hy the commeocing action of the jer 
ratus and vriien the humerus is horuontal the an^ irith the scapnls 
remains constant and the elevation of the humerus to vertical Is 
completed by the serratus. If bcrwever. the deltoid be paralyxed or the 
shoulder be ankylosed, the scrratus oegms to act at cmce tad the 
scapula moves outward at once 
The projection or winging of the scapula may be caused by 
of the trapezius and especially of its lower fibers, as wcD ts by 
paralysis of the serratus The difference Is that the ^fonmty due to 
Bbscjice of the trapezius is leas than that of the serratus the scapula 
projecting only one half to one Inch, that the projection reaches Us 
maximum when the humerus is advanced through about 45 degrees 
after which the deformity diminishes and disappears when the humer® 
15 horizontal and that the humerus can be raised to vertical WIA 
serratus paralysis the deformity Increases as the arm is 
r eac h es Its maxunum when the humerus is horuontal above woMh 
there is no muscular power to raise It In serratus paralysis the scapula 
can be displaced backward by pushing against the advanced arm- 

Flexion (raising arm forward) — ^Anterior deltoicL Coracobraduslii' 
Biceps Clavicular part of pectorails major 

1 During the first part of flexion, the lower middle and acnxnlal 
portions of the trapezius contract to fix the scapula and prevtnt 
its being dhqilaced backward when the humerus approaches to 
the horizontal line the serratus magnus rotates the scapula cp* 
ward and the humerus is carried on up to vertical by this rtrtation. 

2 Abduction of bumenis to horizontal In laterovertical plaJw^ 
Started by aupra^tinatus at 10 or 15 degrees the anterior and 
middle porta of the deltdd be^n to act aided by the l«i€ ^ 
of the biceps 

AbducUon above horitontal line mujde action is the eam' ** ^ 
fleiian above tiorlxontaL 

Adduction (of humeros to side) — PectoraOjB major sternal and 
davlculnr pans Latlsslmui dorsl Teres major and ralo« 
Infrasplnalui. Posterior part of deltoid Subscapularfs ([u«>- 
ably) 

The scapula is fixed during movement of the arm by rbombaid*^ 
pectorails minor and knret part of trapezlui 
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Extension of Humerus (bringing arm down from flexion) — Pecto 
ralis major (sternal part) Latiasimus Teres major and minor 
Infraspinatus Triceps long head Sobscapularis (probably) 

Hypcrexteimon (carrying arm back of body ) — Latissimus Teres 
major and minor Infraspinatus Deltoid (posterwr part) 

Scapula fixed as in adduction 

Honxontal Adduction of Hmnenia (starting from position of abduc 
Uon bringing arm forward at shoulder level) — Pectoralis major 
(both parts) Anterior deltoid Coracobrachialis 

Horlrontal Abduction of Humerus (carrying arm back at shoulder 
level) — Posterior and middle ddtoid Latissimus Teres major 
and minor Infraspinatus 

Scapula adducted and fixed by trapezius (middle) 

External Rotation of Humenu. — Teres mino Infraspinatus Pos- 
terior part of deltoid 

Internal Rotation. — Pectoralis roajor Teres major Latissimus Sub- 
scapularis Antenor portion of deltoid 

Elevation of Shoulder (ahnigging) — Upper part of trapeous 
Rhomboids Levator angull scap^e 

Depression of Shoulder — Lower part of trapetius Pectoralis minor 
Latissimus dorsL Subdavius 

Since each shoulder muscle takes part In several movements 
It is necessary to know which of these movements Is performed 
mainly by the muscle we desire to test, end often it is necessary 
to know the strength of the assisting muscles before forming our 
opinion by a process of elimination Some of the shoulder and arm 
muscles have to be graded by observation of the strength ol the 
action rather than by gravity tests 

Traperius, — May be considered In four parts 
I Clavicular 1 
a Acromial 

3 Middle — horizontal fibers 

4 Lower 

It is very difficult to separate tbc action of the upper two portions 

unless there is marked difference m strength. In most cases the 

acromial and clavicular portions may be considered together as the 
upper 

extension of head rotation of head to opposite side flex 
ion of bead to same side elevation of shoulder 
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— rotates acromion process upward, elevates scapula. 
Middle — files and adducts scapula in horizontal abductico of 
humerus. 

— (a) fixes scapula during flexion or abduction of buroerus, 
paralysis is shown by displacement of inferior an|Je 
of scapula toward vertebrae at the start of these 
movements also by winging of vertebral border of 
scapula, fb) fixes scapula during adduction or de- 
pression of humerus, acting with rhomboids and pec 
toralls minor 

To determine trapezius strength test hea d extension, elevation of 
shoulder scapulae adduction watch position of inferior an^ oi 
s^pula during abduction of humerus, and watch for contraction of 
the middle and lower fibers during the exercise of trunk raising from 
the prone position 

Draws the scapula forward around the chest 
(“) Rotates the scapula upward, bringing the lower an^e out 


Exauikatiok — 

1 Patient sitting with the arm In abdoctiem at sliouldfir level 
Good muscle should rotate the scapula so rKat the arm is raised 
to ve^cal (The weight of the arm may be supported by the 
^ deltoid Is not strong enough to hold It) 
a bitting wi^ the arm at shoulder level the patient should reach 
torward. The examiner should steady the patients body with 
one mmd grasp the outstretched arm above the elbow with the 
^ by pushing the humerus try to displace the 

6ie serratus magnus is weak, the scapula 
displaced so that Its vertebral border approaches the spine 

Exercises.- — 

vert^l^^ movement of the arm from sbcinlder level to 
m flexion of the arm from the side 

If 

^ mBv liatiguig over the edge of the table, 

b) ''T" "■ toy <0 touch the 

toble’^boat hJa^tuSi'’® onn to try to catch the end of the 


Movement.— Abduction of arm 
ilusctl.— Deltoid anterior portion. 
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EXAlONAnON — 

1 Pstient sitting with the scapula held down firmlv by the eiarnlner 
to exclude its rotation with the resultant raising of the humerus 
Fair muscles should raise the arm to shoulder level at the side 
To exclude the biceps as much as possible from assisting in the 
movement, the arm should be raised with the elbow passively 
flexed forearm hanging or with the elbow straight, and the palm 
down. 

Good muscles should raise the arm to the side against downward 
pressure given above the elbow 

2 Patient lying on his back, with the scapula held down by the 
examiner 

Poor muscles should perform all or part of the mo%'ement of 
abduction from the side to shoulder leveL 

Exercises — For fair or good muscles 

I Sitting with the scapula held down, patient raises arm from 
the side to shoulder height 

a Lying on the opposite side patient raises the upper arm to shoul 
dCT level Scapula should be kept from rotatmg 
For POOR muscle. 

3 Lying on the back, held, patient moves the arm from 

the side to shoulder level 

4, Lying on the back free raovement of the arm from the side to 
shoulder level and above to the ear 

In any movement of abduction of the arm during which the scapula 
is not prevented from rotating the action will not be localized in the 
ddtoid Instead the movement wfll be a combined exercise in which 
the upward rotators of the scapula also take part and do most of the 
work if they are stronger than the deltoid. 

iltrecLE- — ^Deltoid posterior portion Horizontal abduction 

Examtkation — 

1 Patient Hes face down with the arm stretched out in abduction 
at the shoulder Ie>*el 

Fair muscle should raise the arm from the table. 

Good muscle should raise the arm against resistance 
Normally the scapula Is adducted toward the spine at the same 
time by the middle portion of the trapezius and the rhomboids 
If the arm is raised by the posterior deltoid without this adduc 
tkm of the scapula these muscles are weak. On the other hand 
^ scapula adduction may take place when the posterior deltoid 
is too weak to Uft the arm 

3 Poor muscle should be seen to act when the patient abducts his 
from his side to the level of the slioulders In this position 
the posterior deltoid works to overcome the friction of the table 
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Acromtat — rotates acromion process upward elevates scapula. 
Middle — iixes and adducts scapula In boriiontal abduetJoQ of 

humerus. 

toicer — (a) fixes scapula during fieoon or abduction of hamem 

paralysis la shown by displacement of inferior angle 
of scapula toward vertebrae st the start of these 
movetnenU also by winging of vertebral border of 
scapula (b) fixes scapula during adduction or de- 
pression of humerus, acting with rhomboids and pec 
toralis minor 

To delertnlne trapezius strength (eat head extension elevation of 
shoulder, scapulae adduction watch position of inferior an^ of 
scapula, during abduction of humerus, and watch for contracticjn of 
the middle and lower fibers during the eacerdse of trunk raising from 
the prone position 

Serratua Magnua. — (a) Draws the scapula forward around tlie cbejt 
(b) Rotates the scapula upward bringing the lower angle out 
word. 


Exaiunation — 

I Patient sitting with the arm In abduction at shoulder 
Goon muscle should rotate the scapula so that the arm is raised 
to vertical (The weight of the arm may be supported by the 
examiner If the deltoid is not strong enou^ to b<dd h*) 
a Sitting with the arm at tboidder level the patient should reach 
forward. The examiner should steady the patient s body wf^ 
one hand grasp the cwitstretched arm above the dbow wJth tte 
other hand and by pushing the humerus try to displace w 
^pula backward If the serralus roagnua fa weak the sctpula 
wm be displaced so that lu \-crtebra] border approaches the sploe. 

Exercises — 


Sitting or lying moveroent of the arm from shoulder level to 
vertical 

Sitting or lyi^ abduction or fl«don of the arm from the ride 
to wrticai bring in the action of the serratus emd trapetio* 
if the scapula U not fixed 

Ljdng face down with the arm hanging over the edge of the tabic. 

rjS to try to touch the floor, 

(b) pat^t ^y sx^g the j ^ ^ catch the eod of the 
table above his head. ^ 


Movement — Abduction of arm. 
Muscle. — D dtold anterior portion 
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although the middle portion of the muade has more to do with 
abducting the arm- 
Exkecises — 

I Fair or good muscle should perform the same mo\ement used m 
examination position No i 

a Poor muscle should perform the movement used In examination 
position No 2 

3 Poor muscle, sitting with the arm stretched out m front of his 
face resting on a table at the hdght of his shoulders patient 
moves the arm back until it Is m Ime with his shoulders at the 
side — bonzontal abduction 

Mu&clk, — L atisslraua dorsi hyperertension with Internal rotation 
Examination — 

1 Lying face down- 

Fair muscle should raise the arm from the table keeping it close 
to the side and inwardly rotated 

Good muscle should perform the above movemeut agai n st resist 
ance 

2 Poos muscle should adduct the arm to the side from a starting 
posltJOQ of abduction at shoulder le>%] 

Exorcises — 

1 For FAIR and good muscles 

2 For POOR muscles 
Muscle — Pectoralls major 
Examination — 

1 Padent lies on tus back, arm out at shoulder level 

Fair muscle should raise the ann to vertical above the face m 
movement of bonxontal adduction Both sternal and clavicular 
portions act in this 

Good muscle should perform the above movement against resist 
ance 

a Poor muscle bnngs arm to side from shoulder level — adduction 
movement, 

3 Lying or sitting if the other muscles are strong enough to raise 
the arm forward in flexion the clavicular part of the pectoralls 
major may be made to stand out by resisting the movement of 
flexion and the sternal part by resbting the movement of exten 
skm, 

ExERClSEa — 

1 For FAII or GOOD miade use movement described in MaminaUon. 

2 for POOS muscle use movement described in examination. 


The same movement 
as desenbed m 
the examination 




F» J7— Fklr“ postniw dfltoid. 


Shoulder MovcmentB vS5S?n] ^ 

although the middle portion of the muscle has more to do with 
abducting the arm 
Exebcisis — 

1 Faib or GOOD muscle should perform the same movement used in 
examination position No i 

2 Poor muscle should perform the movement used m examination 
position No 2 

3 Poor mosclc sitting with the arm stretched out In front of his 
face resting on a table at the height of his shoulders patient 
moves the arm back until It is m line with his shoulders at the 
side — horixontaJ abduction 

MusctE, — Latissimus dorsi hypereitension with mtemal rotation 
Exakination — 

1 Lying face down 

Fair muscle should raise the arm from the table keeping it close 
to the side and mwardly rotated- 

Good muscle should perform the above movement against resist 
ance 

2 Poor muscle should adduct the arm to the side from a starting 
position of abduction at shoulder level 

Exercises — 

1 For FAIR and good musdesl The same movement 

|- as described m 

a For POO® muscles J the examination. 

Muscle. — P ectoralls major 
Examination — 

I Patient lies on bis back, arm out at shoulder level 

Fair musde should raise the arm to \'ertJcal above the face m 
movement of honrontal adduction Both sternal and clavicular 
portions act in 

Goon muscle should perform the above movement against resist 
ance 

3 Poor muscle brings arm to side from shoulder level — adduction 
moTment 

3 Lying or sitting If the other muscles are strong enough to raise 
the arm forward In flexion the clavicular part of the pectoralis 
^jor mav be made to stand out by resisting the movement of 
flexion and the sternal port by resisting the movement of eitcn 
skn 

Exerciscs — 

> For FAIR or coon musde use movement described m examination. 
* i-or POOH musde use mm-eroent described in exammation 
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3 For POOR muscle, sitting with his arm resting on a table at shoul- 
der height, out in position of abduction patient brings the arm 
forward In horizontal adducUoiu 


Movement. — Outward rotation 

Mosclb — Teres minor Infraspinatus Deltoid, posterior part 

Examination — 

I Lymg face down, with the upper arm out at shoulder 

the forearm hanging over the edge of the table, with the elbow 
bent at a nght angle 

Fair muscles should rotate the upper arm outward thus raising 
tlie hand and forearm above the level of the table 
Good muscles can hold the arm in this position against down* 
ward pressure on the forearm 

a Lying on the back with arm at the side - 

Poor muscles should turn the arm outward at the shoulder, roll 
ing the elbow back. The dbow must be watched to make sore 
that the upper arm turns as weD as the hand and fortann. 

F . yfr cises — For pair or good muscles 

I Use position described fn examination of these muscles. 

s Sitting With the upper arm and forearm supported at 3 ^^“^ 
level elbow flexed to a right angie, arm in abdaciion, pat^ 
raises forearm, thus perfonnuig outward rotation at the shoo 
For POOR musdes. 

3 Use poridon and movement described in examinatioo of poor 
musdes. 

4. Lying face down with the whole arm bangiog over the edge of 
table dhow straight, patient turns the whole arm outward 


Arm and Hand Movements 
Movement. — Elbow flexiotL 

MmKXES — Biceps. Brachlalis. Brachioradialis. Pronator teres* 
Flexors of the wrfat Flexor digitorum sublimls. 

Examination — 

r Patient sits with the arm hanging at the side . „ 

Fair mi^es should raise the forcann so that the hand touches 
toe shoulder 

^ resistance. ^ 

a PaUeni dts with the whole arm supported on a table dbow 
st^ght hand rating on the flfth finger 

l^R musdes bend the elbow without raising the forcann from 
the table 



Arm and Hand Movements ■^SSi?nl ^ 

The Weeps h the strongest fleior and acts with the palm turned 
toward the patients face — that Is with the forearm m supination. 
Inability to flex the elbow with the forearm In this position mdicates 
weakness of the biceps and exerdscs should be directed toward its 
deveiopment since the other elbow flexors cannot make up for its 
loss 

Exerosis — For pair and coon muscles 

I PaPent sitting with his arm han^g touches his fingers to his 
shoulder 

For POOR muscles 

a Sitting with the enpre arm supported on the table at shoulder 
height elbow straight hand resting on the fifth finger paPent 
bends the elbow drawing the forearm along the table, 

3 Lyrog on the back with the entire arm supported vertically in 
the air patient bends the elbow puOing the hand down toward 
the face with the aid of grBvit> against the resistance of the 
examiner's supporting hand The upper arm must be held vertical 
by mother thr^ghouP 

Movement. —Elbow extension 
Muscles — Triceps Anconeus 
Exautnatiok — 

I hying on the hack or sitting erect with the upper arm held 
vertical the elbow flexed and the forearm banging 
Fair muscles shoidd strai^diten the elbow raising the forearm to 
vertical. 

Goon muscles should raise the forearm in this position against 
some downward pressure from the examiner 
3 Lying on the back or sitting with the entire arm resting flat on 
the table elbow bent 

Poor muscles should perforro ot least part of the movTinent of 
strai^tenmg the elbow 

Exercisis — For fair and oom> muscles 

1 Patient straightens his elbow In the same position used for grad 
Ing these muscles, 

For POOR muscles 

2 With the arm and forearm resting on a table patient attempts to 
straighten the bent elbow 

3 SltUng hand touching shoulder patient pushes his forearm down 
Ward against sutEdenl resistance to neutraliie the weight of the 
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3 For POOR muscle, sitting with his arm resting on a table at shool- 
der height, out in position of abduction, patient brings the arm 
forward m horlion^ adduction 


Movement. — Outward rotation 

Muscles — Teres minor Infraspinatus Deltoid postenor part 

Examination — 

1 Lying face down with the upper arm out at shoulder level and 
the forearm hanging over the edge of the table, with the elbow 
bent at a ri^t angle. 

Fair muscles should rotate the upper arm outward thus raising 
the hand and forearm above the level of the table. 

Gocm muscles can hold the arm in this position against down- 
ward pressure on the forearm. 

2 Lying on the back with arm at the side, „ 

Poor muscles should turn the arm outward at the should^, roll 
ing the elbow back. The elbow must be watched to make sure 
that the upper arm turns as weC as the hand and foreami. 

Ej^icises — For pair or good muscles 

1 Use position described In eiamlnation of these mosdes 

2 Sitting with the upper arm and forearm supported at sbou^ 
level elbow fleied to a right angle arm in abduction 
raises forearm, thus perfonning outward rotation at the sberuWer 
For POOR musdes. 

3 Use pwsltion and movement described In cxamlnatiQO of 
muscles 

4 Lying face down with the whole arm hang in g over the edge of 
table, elbow straight patient turns the whole arm outward. 


Arm anp Hand Movements 
Movement.— Elbow flexion 

Muscles —Biceps Brachlalls Brachloradlalis. Pronator teres. 

Flexors of the wrist. Flexor digitorum sublimis. 

Examtnation — 

I Ment sits with the arm hanging at the side 

Fair mi^es should raise the forearm so that the hand touches 
the sboulder 

miuda the forearm again,! resistance, 
s raUent lit, with the rrhole atm aupported on a table, elbow 
s^ght ha^ resting on the filth finger 

bend the elbore without raising the forearm Ir®' 
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EaCAinNATION — • 

1 Patient sitting with the palm of the hand resting on the table 
Faie extensors should raise the hand from the table 

Good muscles would overcome resistance as welL 

The fingers should not be held In extension unless It is desired 

to have the finger extensors assist m the movement. 

2 With the nlnqr side of the forearm and hand resting on the table 
POOR extensors should bend the wnst back in extension 

Exercises — ^These are given m the same positions as In the exam 
inatlon 

Movement. — nst abduction 

Muscles — Flexor and extensor carpi radialls Extensors of the 
thumb 

ExAinNATiON AND Exehcise — Hand resting on the table palm up 
PaPent bends the wrist toward the thumb side without moving 
forearm 

Movement — adduction. 

^luscLEs — Flexor and extensor carpi ulnans 

ExAinNAnoN and Exercise — Patient bends the wrist toward the 
ulnar side without moving foreann. These lateral movements 
are us^ chiefly when inequality exists between the radial and 
ulnar muscles 


Movement — Finger extension. 

Muscles — Extensor digitorum communis extends the proximal 
phalanges 

Exahination and Exercise. — P atient pushes back the proximal 
phalanges of the four fingers cither alone or against resistance 
keeping middle and end joints flexed loosely 

Movement — Finger extension 


Muscles — InterosscI and lumbncales extend the second and third 
phalanges 

Exaitination — Patient extends the middle and end Joints of the 
fingers either alone or against resistance The first phalanges 
should be bdd bj the examiner in extension during the mo^'e- 
Mt If the first phalanges are held passively flexed the extensor 
£fdtorum communis can extend the second and third nhalanires 
without the interossei and lumbricales ^ ^ 
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Movement — Supination of forearm 

Muscles — Biceps Supinator brevis Brachloradlalb. 

ExAinNATioN AND Exercise, — Sitting with the elbow flccEd to t 
right angle, palm turned down, patient toms the foreann, 
palm up 

Resistance to the movement may be given by grasping the fore- 
arm just above the wrist 

Movement — Pronatlon of forcarm- 

Muscleb — Pronator radii teres Pronator quadratus Fleior carpi 
radial is 

Examination and Exercise — Sitting with the elbow flexed to a 
nght angle palm up patient turns the foreann pjalm down Re- 
sistance as for supination 

Movement — ^Wrist flexion 

Muscles — Flexor carpi radlalis Palmaris longus Flexor carpi 
ulnans Long flexors of the fingers and thumb 

Examination — 

t Patient sitting with the back of the hand resting on the tab^ 
Fair flexors should bend the wnst, palm up, r^Ing the hand 
against gravity 

Good muscles would overcome resistance as welL 

The fingers should be relaxed to localize the action in the other 

muscles, 

i Sitting with the ulnar side of the forearm and hand resting on the 
table midway between prooatioD and supination 
Poor flexors should bend the wnsl gravity being eliminated 
It be necessary for the examiner to feel the different tendons 
to know what part each muscle is taking In the movement, 

Exebcises — For good faib or poor flexors 

I and 2 These are given in the same positions as the test Nos. 
I and 2 

3 For i^ muscles with the forearm resting on the table In proM 
Uon hand extending over the table edge patient bends the wrist 
d^wflrf against enou^ resisUnce to neutralize the weight of 


Movement- — Wrist extension 


Mus^— ^ew carpi radlall* longus and brevis. Extensor 
carpi ulnarii. Long extensors of fingers and thumb 
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Exaitination — 

1 Patient sitting with the palm of the hand resting on the table. 
Fair extensors should raise the band from the table. 

Goon muscles would overcome resistance as welL 

The fingers should not be held in extension unless it is desired 

to ha\*e the finger extensors assbt m the movement. 

2 ^Mth the ulnar side of the forearm and hand resting on the table 
POOR extensors should bend the wrist back in extension 

ExEBcrsts — ^These are given in the same positions as m the exa m - 
madon 

Movement. — rlst abduction. 

Muscles — Flexor and extensor carpi radialls Extensors of the 
thumb 

ExAiriNATiON AND Everose — ^Hand resting on the table palm up 
Patient bends the wrist toward the thumb side without moNmig 
forearm 

Movement — Wnst adduction. 

Muscles — Flexor and extensor carpi ulnaris 

ExAinNATiON AND Exercise — Padoit bends the v-nst toward the 
ulnar ride without moving forearm. These lateral mov’ements 
are used chleflj when inequality exists between tlie radial and 
ulnar muscles 


Movement — Finger extension. 

Muscles — Extensor dlgitonun communis extends the proximal 
phalanges 

ExAiiiNATiov AND Exerctse- — P atient pushes back the proxunal 
phalanges of the four fingers either idone or against resistance 
keeping middle and end joints flexed loosely 

Movement — Finger extension. 


Muscles — Interos^i and lumbricalcs extend the second and third 
phalanges 

Ex^nation — P adent extends the middle and end Joints of the 
fingers cither alone or against resistance The first phalanges 
should be held bj the examiner in extension during the mo\-e- 
ment If the first phalanges are held passi\*ely flexed the extensor 
^gitorum communis am extend the second and third phalanees 
without the Interossel and lumbricalcs ^ 
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Muscles — Bicep* Supinator brevis Brachloradialii. 

ExAiiiNATiON AND Exercise — Sitting With the elbow flocd to a 
right angle, palm turned down, patient turns the forearm, 
palm up 

Resistance to the movement may be given by grasping the fore- 
arm just above the wrist. 

Movement. — Pronation of forearm 

Muscles — Pronator radii teres Pronator quadratus Floor carfi 
radiaUs 

Examination and Exercise — Sitting with the dbow flexed to a 
right angle palm up patient turns the forearro, palm down. Ke- 
sistance as for supination 

Movement— Wrist flexion 

Muscles — Flexor carpi radiaba Palmarls longus. Flexor 
ulnaris Long flexors of the Angers and thumb 

Examinaiiqn — 

1 Patient sitting with the back of the hand resting on Ite tablt 
Fair flexors should bend the wrist palm up, raising the hand 
against gravity 

Good muscles would overcome resistance as well 

The fingers should be r^axed to locallxe the action in the olner 

muscles 

2 Sitting with the ulnar side of the forearm and hand resting on the 
tabic midway between pronation and supination 

Poor flexors should bend the wrist gravity being eliminated 
It will be necessary for the examiner to fed the different tendons 
to Lnow what part each muscle Is taking in the movemcnl- 

Exerose* —For good fair or poor flexors 

I and 2 Tboe are given In the same pt^tlons as the test Nos. 
X and 2 

3 For POOR muscles, with the forearm resUng on the table In pr^ 
lion band extending over the table edge patient bends the wrist 
downward against enou^ rcxbtance to netrlralLte the weight oi 
the hand 

Movement. — W rist extension 

Muscl«— pernor carpi mdlalls longus and brevis. Extensor 
carpi ulnaris Long extensors ol fingers and thumb 
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EXAiTINATION — 

1 Patient sitting with the palm of the hand resting on the table- 
Faib extensors should nilse the band from the table. 

Good muscles would overcome resistance as well 

The fingers should not be hdd m extension unless it is desired 

to haw the finger extensors assist in the movement, 

2 \Mth the ulnar side of the forearm and hand resting on the table 
POOR extensors should bend the wrist back in extension 

Exercises — These are given in the same positions as in the exam 
inatiou 

Movement — rist abduction 

Muscles — F lexor and extensor carpi radialis Extensors of the 
thumb 

Eiaiunation and Exercise — Hand resting on the table palm up 
Patient brads the wnst toward the thumb side without moving 
forearm 

Movement — Wnst adduction 

Muscles. — F lexor and extensor carpi ulnans 

Exautnation and Exercise — Patient bends the wrist toward the 
ulnar aide without moving forearm These lateral movements 
are used chiefly when inequality exists between the radial and 
ulnar muscles 


Movement — Finger extension 

Muscles — Extensor digitomm cominunis extends the proximal 
phalanges 

ExAiiiNATiON AND Exercise- — Palicot pusbcs back the proximal 
phalanges of the four fingers either alone or against resistance, 
keeping middle and end joints flexed loosely 

Movement — Finger extension 


Muscles — Interossei and luinbncales extend the second and third 
phalanges 

ExAiriKATioN —Patient extends the middle and end joints of the 
fingers either alone or against resistance The first phalanges 
should be held bj the examiner in extension during the move- 
mrat If the first phalanges arc hdd passively fieied the extensor 
dJgItorum communis can extend the second and third phalanires 
without the interossei and lumbricales ^ ° 
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Extensor indids propriua and extensor digiti qulnli propnos 
assist the extensor communis to extend their respective fioficrs, 
but either may act In the absence of the common extensor 


Movement — Finger flexion 

Muscles — ^Tbosc of firjt phalanges mainly interossd and hnn- 
bncales 

ExAinNATiON — Patient should be tested with fingers outstretched 
Movement is aided by flexor dlptorum sublinus and floor 
dlgitorum profundus if fingers are allowed to flex. 

Those of lecond phalanges, flexor digitorum sublinus and flexor 
digitcrnim profundus 

Those of third phalanges flexor digitorum profundus. 
Movement — Adduction of fingers, to middle finger 
Muscleb — Palmar Interossel 

i8t palmar interosseus adducts index finger 
and “ ‘ ‘ fourth 

‘ ‘ fifth ‘ 

EdCAMTNATioH AifTi ExERCisE—Be csrcful to avoid fla rin g at 
Ume. 


Movement— Abduction of fingers — frean an imaginary line drawn 
through the middle finger 

Muscles — Dorsal Interoasei Abductor digiti minimi 
1 st dorsal Interosseus abducts index finger 

‘ moves middle fin g e r toward index fin^ 
3rd “ < « .*^ < fourth “ 

4^ “ ‘ fourth “ ‘ fifth 

Abductor digiti minimi abducts fifth finger 

ExAiUNATiON AND Exercise. — H ave patient spread all 

apwt or each separately and hold the positicm Fmgen sbouJU 
be kept flat during movement 

Movement— Thumb extension 

longus-first the terminal l^Int 
^ carpometacarpal Extensor 
)o[«t and cat^etacaii^ Extensor ossB 
rpi po UeJs (abductor longus) — carpometacarpal Joint. 

Movement — Thumb fleiioa 

ItrmlMl one Flejor pollldj brevb-metnaupal bone end 60 * 
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phalanx. Opponens poDlda — metacarpal bone. Abductor poHios 
brevis metacarpal bone Adductor pollids — metacarpal bone 

Examination— Patient flexes thumb across the palm, keeping 
thumb flat to palm 

Movement. — Thumb opposition. 

Muscles — Opponens poIUds Flexor poUlas brcMS. Abductor 
poIUds brevis Adductor poIUos 

Examination — 

Patient abducts thumb at right angles to palm and then approxi 
mates it to hngers and ulnar aide o! hand keeping a space open 
between the thumb and the palm 

Atrophy of both the abductor brevis and opponens poflids pro- 
duce* a general flattening of the thenar eminence. Atrophy nuunlj 
of the opponens pollids is shown by a hollow along the metacarpal 
bone on the radial side of the thenar eminence 

Facial Pabal^tis and Thioat 

The following movements should be tried and practiced as exercises, 
before a mirror If needed The two sides of the face should be carefully 
compared In the case of unilateral weakness there will be more mo\‘e- 
ment on tbe stronger aide This wiD be especially noUccable in laughing 








Ropiration ^ 

and crying as the month check and nostril arc drawn to that side 
producing a grotesque expression which the patient may erroneously 
attribute to trouble with the stronger aide 

1 Raise the eyebrows wrinkling the forehead 

2 Scowl drawmg the eyebrows together 

3 Cose the eyes 

4, Open the eyes wide. 

5 Turn the eyeballs from aide to side 

6 WrinUe the nose and sniS 

7 SmDe notice the comers of the mouth as well as the cheek- 

8 Pucker the Hps to whistle 

9 Open the mouth dropping the jaw evenly 

10 Close the mouth with pressure as in chewing 

11 Move the lower jaw from one side to the other 
u Run the tongue out straight- 

13 Wth the mouth open notice whether the arch of the soft palate 
IS the same on both sides and whether it la lifted equally when 
the patient says a ah. In addition to sagging on the paralyied 
side the uvula may be drawn to the stronger side 

Any dlfBculty with speech swallowing raising mucus coughing or 
hneezing should be noted 


RESraXTION 

It IS difficult to grade the strength of the muscles of respiration but 
varying degrees of paralysis which may be unilateral or bilateral are 
often detected m the after-care of piatiedts who have had acute resplra 
tory mvoUement in the early stages of the disease Careful observa 
tion of the mo\'ement* of the abdomen and of the chest waH is 
essenoal m order to determine whether the breathing is being carried 
on mostly by the diaphragm or by the intercostal muscles and 
whether It Is alike on both sides A fluoroscopic exaroination will some- 
tunes be of assistance In showing the amount of excursion of the dia 
phragm on the two rides, 

A normal child lying quietly moves the chest very little In ordi 
nary breathing \\ ith each inspiration there is a slight bulgmg of the 
abdomen from the increased pressure caused by the descent of the 
^phragm UTien asked to take a deep breath the chest is raised 
but normal children often faQ to show more than one-half inch chest 
^panrion unless they have been trained to do breathing exercises, 
this reason too much significance should not be attached to small 
t^t expansion in a poUomyelltis paUeut, unless there Is a history 
Of there are obvious rigns of unusual 
acth-ity of the accessory muscles in the effort to lift the chest 
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DiapliragnL — 

1 Observation of an unusual amount of chest expansion oo each 
inspiration accompanied by a sucking in of the upper abdemen, 
indicates severe weakness of the diaphragm 

2 The examiner may hold the patient's nbs firmly to interfere with 
the action of the intercostal muscles in attempting to raise ^ chest, 
while he observes the abdomen. A strong action of the duphra^ 
on inbalation will produce a perceptible bulge in the abdocoinal will, 
and respiration will go on without discomfort, In spite of the re- 
stricted chest movement. 

Intercostals. — 

1 In severe paralysis of these muscles with a good . 

abdomen bulges markedly on each inspiration, and the chew^ 
tens particularly m the region of the lower ribs which are sucted 
in by the pull of the diaphragm . . 

2 The examiner holds the lower ribs and the abdomen firmly 
motion and the patient is urged to expand the chest with * 
breath The scaleni and the sternodeidomastcads non^l^“ 
raise the chest In forced inspiration, as do the serrati, 

etc, but their action Is couch more marked when the intercosiw 
are Involved 


Kxercisea. — 

1 The patient abotild be taught to breathe with whichever miede! 

do not produce normal excuraloD on inspiration. .. 

Pressure on the riba by the examlneris hands will help to locauw 
the action by preventing movement at that point and forcing c* 
pension else^ere 

2 Arm raising and rib-stretching cierdses should be Incladed to pre- 
vent contractures which may bold the nbs in a sunken positloo- 

3 Forcible expiration will also be useful. 


Equcpmekt foe Mubci:e Teaintno 

The only equipment necessary b a table which can be made by 
carpe^r It rfiould be large enough to support a patient lying ^ 
hack with both legs in full abducUon. For many patients espeow 


W HUUlilCQ lOT DUl 11 snoulu - .t- 

the avera^ pa^nt to lie on hb side with his hips flexed and 
unde^lh leg extended at a ri^i angle to hb body We have tabjo 
five f«t fivf and oiw-hall and di fwt In lanath varying In 

*• not to have hinged tor adM 

able back supports as any cracks or hinges Increase friction or 



Equipment for Muscle Training 

vide an obstacle vjtdch has to be avoided For the same reason drop 
lea\*es on a narrcnver table -which is ordinarily used for other purposes 
are not as satisfactory as a solid top A table of the required sire may 
be buflt with folding legs and stood against the wall when not in use 
if the floor space is needed (or other purposes 

lATiIle a wooden surface may be used patients will be more com 
fortable if a few layers of harness felt are laid on the wood extend 
mg over its edges and Is covered by a smooth leatherette or a 
waterproof covering which comes for automobile tops. 

l\Tien it IS necessary to ^\’e exercises In a bed It is desirable to has e 
as firm a mattress as possible both to lessen fnctlon and insure more 
accurate movements than can be obtained in a soft bed which sags 
in the middle Often a board placed under the mattress or a linoleum 
covered board, like a table top placed under the patient, wQl make a 
satisfactory substitute for a table 

It should be emphasixed again that It Is not the equipment but the 
choice of suitable exercises and the technic of giving them that con 
stitutes effinent treatment of paralyied muscles The kitchen table 
and even the kitchen floor have been utilised many times in homes 
where no other faciUlies were av'aflable 

Various aids may be devised to assist very weak muscles in produc 
lug movements or to reduce frktion BusUng powder mav be used 
or slings to support the weight of the Umb In exercises such as abduc 
tion with or -^thout the use of pulleys or pendulum weights A sup- 
port with a ball bearing joint is sometimes us^ for the Umb Sach 
devices roay serve to stimulate the interest of the patient, but In most 
cases the Imds of the worker can give more accurate localization of 
the mo\'craent while at the same time gl\'ing the necessary support 
and assistance 

The action of any mechanical exercises should be very carefully 
analyzed before consent Is given (or their use by patients whose 
muscles are severely paralysed or whose muscle balance has been 
affected The general (^tidsms of their use arc 

1 Evidences of beginning fatigue cannot be recognized as readily 
as when the control of a movement is supplied either by the hands of 
an experienced worker or by a parent who has accustomed to the 
reactions of that particular chDd. 

r Springs or wights may repbee the active effort of the partlcubr 
muscles most m need of exerdse while the stronger antagonists are 
still further developed 

3 Other muscles may be substituted and the mov'ement performed 
m a faulty manner 

The danger of overfadgue and the danger of neglect of saentific 
ireat^t on account of the use of some highly advertised mechanical 
appliance ate the most serious arguments against their use 
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Therapeutic Exerosb Pool 

The practice of giving muscle training in on eierdsc pool will be 
found beneficial to many patients Its use seems particularly adapted 
to those whose muscles arc so badly affected that they arc able to 
produce little or no motion of the limbs on a table 

It is customary to say that a muscle examination made in warm 
water will show a rating one grade hJj^er than can be demonstrated 
outside. This is because the weight of the limbs is largely supported 
by the water and the pull of gravity is either greatly di minis hed or 
entirely overcome, so tbat the part floats In consequence less strength 
is required to move the part, and an easier set of exerdses can be 
evolv^ which are better graduated for very weak muscles, because 
they provdde the right amount of work without the insensible fatigue of 
overexertiom Undoubtedly the patient's enjoyment of the eaerdse 
period stimulatet him to greater effort and so hastens his progress. 

The same care must be given to the choice of exercises suitable to 
the degree of weakness of the muscles, and to the relative strength of 
the qiposing group as has been previously described Eqnal atten^ 
most also be paid to localUmg the movements in the derfred moscla 
The danger of the stronger muscles' neglect of the weaker onts, id 
general and recreative movements la the water is just as great as da 
land The instructor of normal children in the swimming pool Is no 
more qualified to undertake the treatment of infantile paralysis W 
UenU in the water than the physical educaUon instructor is qaaliM 
to tr^ them in the gymnasium It is far better to teach the mother 
what exercises should be done either on a table or in the water, 
than to refer the child to the general swimming pool as a substitute 
for UeatoenL The general swimming pool may be of some 
to the chronic case as a healthful recrcaUon in which be can partid- 
j j r . it does not constitute efficient treatment and m*y 


do definite harm i 


increasing deformities 

A tiier^tJc exercise pool of any slie has the same problems as any 
otner pool ^th regard to sterfikatlon of water overflow drains dean- 
llness etc. Salt water may be used for additional buoyancy but b wt 
necessary 

Boston h«3 a redrculaBon ^ 
and tnpic gravel ffllera- ^1“ 
o sterile and at an avei^ f 

Tn^.K^ ° '^‘'“al chlorine, there are very few compUlaU 
of Station to the mucous membranM or eyes. 

C°) or^^l^l ’ "“P'rature^f 90 to 94° F 

thbteinMnnuJr^^'"'?^Fa!dpaUentswiU explain of cold ^Tine 
reiiUne n Ir.,. nf vJuT c ” »^ewhat bclow body temperature, unw 

^ “'‘i >te>l>s and pooTdtcuislioa cl 

pnraljwed pmienu do not have the qnia reaction nnd extra produettat 




'Tft fOUpMr I 
‘ ^ lvotK« n 


lofantSe ParalTiii 


THEKAmiTic Exekcisi Pool 

The practice of giving rautdc tnuiung in an exercise pool wiD be 
found beneficial to many patients Its use seems particularly adapted 
to those whose muscles are so badly aflecled that they are abb to 
produce little or no motion of the limbs on a table. 

It is customary to say that a muscle caamination made In warm 
water will show a rating one grade hij^er than can be dcmonstralri 
outside This is because the wdght of the limbs is largely supported 
by the water, and the pull of gravity is either greatly dimiolsbed ci 
entirely overcome, so that the port floats. In consequence, leu strenjA 
is required to move the part and an easier set of exerases can be 
evolvrf which are better graduated for very west muscles, because 
they provide the right amount of work without the insensible ^ 
overetertion Undoubtedly, the patient’s enjoyment of the exerdse 
period stimulates him to greater effort and so hastens his progress. 

The same care must be given to the choice of exercises suitable to 
the degree ol weakness of the muscles and to the relative strength w 
the opposbg group, as h^ been previously described Equal atlcnti® 
must also be paid to localizing the movements in the desired musciA 
ITic danger of the stronger muscles negiecl of the weaker ones w 
general and recreatf^ movements in the water is just as great m w 
land Tbe instructor of normal chfldren in the swimming °° 

more qualified to undertake the treatment of infantile 
tlents In the water than the physical education instructor is 
to treat them In the gymnasium. It is far better to teach the mother 
just what exercises should be done either on a Uble or in the wa^. 
than to refer the chfld to the ge n er a l swimming pool as a 
for treatment. The general awnuning pool may be of some 
to the chrome case as a healthful recreation in which he can rartio- 
pate with others but it does not constitute efficient treatment and niay 
do definite harm in Increaamg deformities. 

A therapeutic exercise pool of any aUe has the same problems as any 
other pool with regard to sterfUiatfon of water overflow drams, ci^ 
Ifness etc. Salt water may be used for additional buoyancy but is 
necessary 

Tbe pool at the Children s Hospital Boston, has a redrculalion 
tern of continuous flow liquid chlorine and triple gravel filters. The 
laboratory bactrtologic reports are almost sterile and at an aver^ m 
^ residual chlorine there arc very few compl*tott 

of Irritation to the mucous membranes or eyes 

The n’u*! be lept at a temperature of go to 94 F 
34^ C ) or rei-erely paraljied patienu will complain of cold 

JL** P«™'“rtably warm for norm^ penons h sho;^ 
be b^e in mind that It ia wmewhat below body tOTperalurt thu« 
cauiing a loai of b^y heat. The coM limbs and poor drculaUw o' 
paralyied patlenu do not have the quick reaction ond^ productilB 



Therapeutic Eierdae Pool 


79 



4 —Frame onieT asd bobt for tnnsportjUaa of Kv erefy Iflvohed ow from 
tntcL 1 poof 






80 


Infantile Panlyib 


of heat Tnth which the nonnal person responds to a lower teropenhire, 
and chITUng results with consequent loss of musde effectivtnaa. 

The routine precautions observed to prevent a spread of infedkc 
Include nose and throat culture Wassermann test if the hfatoty sug- 
gests Its need warm soap scrub on a table under a shower, and caiefol 
inspection for signs of a shin Infection, a rash or a cold- Ambulitoiy 
patients wear paper slippers over bare feet outside the pooL 



Fro 41— ndvTOltfd^ron extruloa •pQati lor wttkis* to tb« pool 


A IS or ii^nJnute ret should be rtquirtd niter the eJerdse peri^ 
A tnble submersed in the pool about ro inches below the iurfa« 
be found of asslstnnce In Rivdng many ewrclses The legs may w 
fastenri in socLels on the bottom of the pool If ft Is desired to ba'» 
the table rernmuble or one end may be hung from the band 
with wrlghted legs m the other end to hold It down An lDcHn« 
plinth under water will aim he found useful 

Mans of the sanw eierdse positions may be used In the wal" 
but It will be found necessary to tty out the different positions to 
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pool to prevent faulty wdght bearing The problem of maintalnlrig the 
balance, while shifting the weight from side to side as the legs trt 
moved is made much easier when the body Is supported by wiler of 
shoulder depth 

Other problems of dally life, such as going up and dcmn suin 
and sitting down and getting up out of a chdr ma> be mistered 
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more rasHi in the water Low jinlra with hand mils extendinft 
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ment is started in this way lEistead of using the large pool we prefer 
to submerge such patients on a Bradford frame In a table tub tb<sai i! 
inches deep (large enough for one patient) About lOo® F (3778 C.) 
is the usual temperature while sensitiveness remains No aUonpt h 
made to force p^ful movements or to carry through a list of oer 
cues The patient is allowed to move as he likes, and coofukoce b 
gained in the shallow water K there are beginning contractures, the 
patient is encouraged to try to overcome them, but no painful stretdv* 
mg is done The patient remains in the water about ten minutes sod 
is then lifted on the frame and dried off with as little movement 
of sensitive joints as possAle 


Physical Thesiap\ in Postoperativi Conditions 


Muscle training after tendon transplantations is of the greatest kfr 
portance as the after treatment may mean the success or faSure of 
the result 

After a tendon transplantation the part must be ImmobiUied to 
the corrected or overcorrected position. There is danger that 
and weakening of the muKle win lake place if complete unmobflio 
tion IS continued for any considerable length of time. It is esseoti^ 
however that time enough should be allowed for the trans^W 
tendon to become firmly attached to its new insertion, before fiScrtruig 
any motion 

A tendon should be firmly enouj^i attached aJt« twelve or loatieen 
^ys to allow some pull to be made upon it It is my rule to begm 
baking and superficial massage without rnotioa when the stitches tre 
taken out usually after eight or ten days At this time the patient 
hould also begin to set the muscle making one or two attcnipts to 
contract it twelve to fourteen days the number of times tw 

muscle 15 contracted may be gradually increased depending upon H* 
^e^ponse so that after two weeks regular muscle training to betog 
carntd on 


In ca-vs. where a tendon has been transplanted to such a place th^ 
It m 1% function will be entirely different from the original one, It to 
< ftrn netessan at tht start to tell the patient to carry out the fon^ 
funt 11 n in ord^er to have him perform the new one Patients will grodu 
-iMv learn with practice to perform the new function and as socm « 
hed the original function should be dropped fr^ 
\ ? e erciKC^ I{ there are other muscles of suificictil suen^ 
to initiate the movement or to assist the transplanted muscle io Us 
new po^i H n * wj rrjpm good functional use more quickly 

IK ,r inil n, “ "'‘I ^ ^iken to prevent mt^e fatiguc fij® 

the irt itnuni m t a m the muscle training of cases where there ta* 
"ih VI fchouW be the tigi^ f® ^ 

' Tt,r ^ t \m 1 1^^ T ***‘"^'' abHity to fuaclio^ 

The tir i \m i iK-raiive tr<atments hould be given with the part 



Necessity of Follow Up voSTn] ^ 

reatiiig m half of the blvnlved plaster Baking superficial massage and 
reeducation of the transplant can be given In this way before it \s safe 
to have the part unsupported The region of the Inasion may be left 
covered by a dressing if It is not entirely healed wbile treat 
ment is given to the rest of the muscle 
Tendons of partially paraiyxed muscles must be carefully protected 
from stretching and they require a longer period of rest after their 
attachment in a new position than Is nettssary after the suture of a 
divided tendon whose Insertion has not been disturbed 
A bone operation such as a stablUiation must be treated as a 
fracture whether or not a muscle transplantation has been done at 
the same time. Baking and massage may be started in two weeks 
provided that care is taken to prevent any motion at the jomts 
operated upon and muscle trammg for a transplantation may be added 
in about four weeks 

It Is important to carry on massage and muscle training to keep up 
the circulation and tone of the affected muscles in other parts of the 
body during a period of postoperative Inactivity Ll^t work of this 
kind can usually be started soon after tiie disappearance of the early 
postoperative reaction and discomfort provided that care is taken to 
avoid any cterose or position which may cause strain cm the hn 
roobnized part. 

When weight bearing has been resumed much can be done in many 
cases to improve the patient s gait by speaal training to overcome 
faulty habits and to Insure tbe use of a transplanted muscle in walk 
mg Instruction is often needed to the patient In acquiring good 
balance of the body after stabUiiation operations on the feet 
Much time can be saved and better re^ls oblamed if an mtelhgent 
use is made of physical therapy measures following operative pro- 
cedures in the treatment of poUomyellUs 

Necessity of Follow up 

The Importance of follow-up treatment m the after-care of polio- 
myelitis is very great 

Since the maximum recovery from the effects of an attack of 
poiiomyelitls can not be obtained m a few weeks or months If there 
has bera any considerable degree of paralysis but is a long and tedious 
process In which the outcome is dependent upon the regular and 
Wthfnl co6p)eraUon of the patient and his family some thought must 
be given to the problem of obtaining and keeping this coSpenition 
Tbe parents of children affected with pollomyehtls should be given 
an hOTest, heart toheart talk about what they have to expect and 
should have it explained to them that no one can tell how much 
recov^ can be made by tbe weakened muscles but that whether or 
^ thdr child regains the maximum amount possible to him depends 
to a large extent upon tbdr faithfulness In carrying out treatmeoL 



Infantile Pani^sis 

They should understand that there will be periods wheQ no apprcdtbie 
gain will be made but that ne^ect of treatment may allow the devri{p- 
meat of serious defonnities and that muscles often start in to pin 
a gai n after a stationary period 

They should also realiw that there are charlatans who wili prcfidse 
perfect cures and that, on the other hand there are reputable doctors 
who do not yet realiie the improvcmeot that can be gained by cartfoBy 
planned muscle training and wiB tell them that it is not worth 
to do anything more than wear braces. It is easy to understand the 
discouragement and the perplexity that the parents of paralyzed chil- 
dren must often fed and they should be gi\Tn every legitimate enconr 
agement to carry on for the good of the child 
Daily treatment by an capert in muscle training with the freqaeflt 
supervision of the surgeon, is of course the ideal method of trefttoeoL 
Obviously this is pos^le for only a limited number and cannot be 
arranged for any large group of patients with restricted financal 
means who are scattered over a wide area. 

Careful instruction of the mother so that she may carry cc the 
proper exerdses correctly m between the days when she reports to 
the clinic is the only practical method of follow op , 

It is our poUcy in the Harvard Infantile Paralysis Commissi® 
Clinic to have cases report three times a week to the clinic at the 
start of their treatment, so that the progress of ea ch muscle may M 
carefully and the parent imtructed In the eierdses il* 
sh^d carry out at home on the other days 

It is true that some parents arc incapable of understandiDg sod 
cartyingwit instructions In muscle training but a fairly inlelhg®^ 
mothtt jTUl soon learn to carry out eserdses if she rcalixes thdr vslw 
fil shoTO and made to perfonn thm henidf a few times od^ 

the ^rectiem of a capable worker These home eierdse* are of viw 
Importance, for a patient will certainly lose muscle power if the treat 

worker to have the abHity to instroct the 
As the petrems lean, to ca^ » 
o supcrvUlon the r^ents visits to the dlolc are 

^ later to the intervals when » 
by the surgeon. ^ ^ 

thr« parents to bring the patients to the 

w L" “««««« Orey tnust tie, tte best they can wi* 

iSunnSrtiJreJ^™ “?'* as possible In o«i« W 

an\ ormniiatlon ^ carried on and not 

to reach the follow-up work mast provide field 

interval*. This may be done to 

“e^Jd’Pni; -hlS >»■ '-Uhtti Jof 

ai mtkh or ot}«.r 7^ . * workers at convenient local cent^ 

eaunenl which would have been given *t tne 
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hospital dime and supervises the mother s methods of giving the exer 
dsea. She also notices whether the surgeon 8 instructions are being 
carried out aiid later reports to him any change in the patient s con 
diUon which requires his attention 
These treatment dimes held near the homes Eire often more effective 
in encouraging the parents to continued effort than home visits since 
thev have the opportunity to see the progress that other children are 
making and to l«ar how other mothers manage to meet the problems 
of getting in the dally exercise period and of making the children carry 
out the doctor s other instructlotis 

After musde training has gone on for a few weeks some muscles 
wm be seen to have regained power faster than others For this reason 
it may be advisable to lessen the amount of cxerdse given these 
musdes and put more stress on the ones that are not re ga i n i n g power 
so fast, m order to prevent any increase in imbalance 
At regular Interv^ all patients should have a routine check-up by 
the snrgetm which should mdode the following points 
I A complete reexamination of musde power which Is made at 
intervals of once a month (or the first three or four months and then 
every two months during the rest of the first year An exfunination 
every four months Is often enon^ for the older cases. 

Tills examination will determine the choice oi musdes to be strength- 
ened by the physical therapy worker until the next examination and 
win alio control the decision of whether braces may be gradualty dis- 
carded or should still be continued 
3 An Inspection of the braces at least every three or four months 
to insure that the chronic cases who require Ihcra permanently have 
the necessary alterations and repairs to match their growth, 

3 From ttese routine examinations it can be detenruned wbetber 
the progress of the case is satisfactory in regard to musde recovery 
or whether a Blationarv period has been reached If the latter there 
should be a conrideration of whether some operative procedure may 
now be of service, without further delay 

What Can Be Expected raoii Physical Theiapy 

It has been stated earlier that the greatest amount of spontaneous 
recovery of musde power occurs during the second stage of polio- 
mydius. This is the recovery following the absorption of the edema 
which had made pressure on some of the nerve centers of the spinal 
cord and temporarily interfered with their function but had not 
destroyed them. 

The greatest gam due to musde training is made in the first nine 
months to a year of treatment When the ncr\*e centers controlling 
rousdes are partially impaired weakness or partial paralysis of those 
musdes U present Such musdes will gradually gain In power bv 
trequent repetition of active contraction of their musde fibe^ but 



Infantile Ptrilyrii 


They should understand that there wfl] be periods when no appr ed a We 
gain wDl be made but that neglect of treatment may allow the dcvdt^t- 
ment of senous deformities, and that muscles often start In to giin 
again after a stationary period. 

They should also re^te that there are rharlnfunq who wlD promise 
perfect cures, and that, on the other hand, there are reputable doc^ 
who do not yet realize the Improvement that can be gained by 
planned muscle training and win tell them that It is not worth whBe 
to do anytMog more than wear braces It is easy to understand 
discouragement and the perplexity that the parents of paralyx rf 
dren must often feel, and they should bo given every legitimate enow 
agement to cany on, for the good of the child 

Bafly treatment by an expert In niusde training with the freqoan 
supervision of the surgeon, is of course the ideal method of 
Obviously this is pos^le for only a limited number and 
arranged for any large group of patients with restricted financtfi 


means who are scattered over a wide area. . 

Careful Instruction of the mother so that she may ^ 

proper exercises correctly In between the days when she rqxirts 
the clinic, Is the only practical method of follow up . 

It is our policy in the Harvard InfantDe Paralysis 
Clinic to have cases i^wrt three times a week to the dlnic at 
start of thdr treatment, so that the progress of each moscle laay 
watched carefully and the parent instruded in the exercises fii* 
should carry out at home on the other days 3 

It Is true that some parents are incapahlc of understandiflg ■ 
carndng out Instructions In muscle training but a fairly 
molber irill soon learn to carry out exercises If she realizes their 
after being shown and made to perform them herself a few 
the dlrecUon of a capable worker These home exercises are oI vtt^ 
Importance for a patient will certainly lose muscle power If the 
meat Is not carried out dally For this reason, It is i*««»sary JM a 
clinical physical therapy worker to hav-e the ability to instruct 
parents and obtain their codperaUon As the parents learn to carry 
coTTcctly without supervision, the patients’ visits to the dinic are 
pdudly decreased to once a week end later to the Intervals when n 
^ t 5 v j * progress Inspected by the surgeon . 

It Is impossible for many parents to bring the patients to the 
three times a week. In these cases they must do the best they can^th 
less frequent Instruction and report as often as possible In ^^^3 
Insure that the treatment of such cases Is carried on and not negledw 
an> orpt^Uon doing follow-up work must provide fidd 

patients at regular Intervals This may be done to ^ 
extent by to the homes or by the InstltatioD of stxaDed tr^ 
ment citalcs whlij are held by the workers at conv-enlent local centjo 
at iwkl) « other Intervab At these treatment clinics the wofkrt 
carries out the same treatment which would ha^v been given ^ 
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hospital diiuc and supervises the mother's methods of giving the exer 
dses She also notices whether the surgeon s instructions are bong 
carried out and later reports to him any change m the patient s con 
ditlon which requires his attention 

These treatment clinics held near the homes are often more effective 
in encouraging the parents to continued effort than home visits smce 
they have the opportunity to see the progress that other children are 
making and to hear how other mothers manage to meet the problems 
of getting in the dally exercise period and of making the children cany 
out the doctor’s other instructions 

After muscle training has gone on for a few weeks, some muscles 
win be seen to have regained power faster than others For this reason 
It may be advisable to lessen the amount of exerdse given these 
muscles and put more stress on the ones that are not regaining power 
*0 fast, m order to prevent any mcrease in imbalance 
At regular intervals all patients sbonld have a routine check up by 
the surgeon ^rtuch should include the following pomts 
z A complete reexamination of muscle power which is made at 
mtervals of once a month for the first three or four months and then 
every two months during the rest of the first year An examination 
every four months is often enough for the older cases 
This examinatioQ win determine the choice of muscles to be strength 
ened b> the physical therapy worker until the next examination and 
win also control the decision of whether braces may be gradually dis- 
carded or should stiU be continued 

3 An inspection of the braces at least every three or four months 
to insure that the chronic cases who require them pennanently have 
the necessary alterations and repairs to match their growth. 

3 From these routine examinations it can be determined whether 
the progress of the case Is satisfactory in regard to muscle recovery 
or irtether a stationary period has reached If the latter there 
should be a consideration of whether some operative procedure may 
now be of service, without further delay 


What Can Be Expected fboji Physicai. Therapy 


It has been stated earlier that the greatest amount of spontaneous 
recovery oi muscle power occurs during the second stage of poho- 
myehtis This is the recoverj following the absorption of the edema 
which had made pressure on some of the nerve centers of the spinal 
cord and temponmiy interfered with their function but had not 
dotroyed them. 


The greatest gam due to muscle framing is made in the first nine 
months to a year of treatment When the nerve centers controlling 
mosejes are partially Impaired weakness or partial paralysis of those 
muscles is present. Such muscles will gradually gam In power bv 
Irequent repetition of active contraction of their muscle fibers but 
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wtU only mate their maximum recovery when protected frocn soch 
unfavorable conditions as fatigue, over use, stretching etc. On ths 
other hand, If these muscles are not caused to contract by eieidse, 
they wDl w^cn from disuse, atrophy and gradually degeimie. 
After the first year, weakened muscles wiQ continue to gain nnd« 
treatment, but their progress will be much slower than that o! the 
uninvolved muscles which wfU ggln at the normal rale. For this ittK® 
too, after-care should be earned on for many years after the onset, 
in order to guard against an increasing Imbalance whkh may h^ 
about late deformides However the actual gain made by the weakeod 
muscles after the first year is of sufficient importance to warrant keep- 


ing up muscle training 

Just how much power can be regained, eventually, depesvis op® 
the amount of permanent injury r^ch been done to the ne^ 
centers If all the nerve centers comlroUing a muscle have tk 
atroyed there can be no return of power under any tieatinait, bat w 
exa n uner is not justified in assuming <bu to be the case, on the streo^ 
of not obtaining any renmant of muscular contraction in the 
examin a ti ons, A survey of 393 muscles which were rated totally 
on the Initial examinations disclosed that two-thirds of these nntsocs 
showed some return of power after two years of treatment. ^ 
group with the totally paralyzed muscles the next grade ccoalwo? 
muscles which sometimes show a remnant of response but are unaw 
to produce any movement of the part to which they arc altacbau 
find that IS pet cent, or one fourth of a total of 69a muscles 
to produce any movement on the first examination, are able to lunc 
lion a^fnst gravity after two years of ircatmenU x, . -r 

hluscles which arc able to produce some movement at the 
toe initial examiaatkm of course show a greater proporUm of ^ 
Cu 6137 muscles able to produce some movement, 89 per 

against gravity two years later ^ 

years treatment, a survey showed that bi 
cem of an toe muscles In anv degree affected bad become 

^y 13 per cent of the muscles which were classified as go® 
had not recovered to normal 01 per cent of the 'fair’ Tnxada b® 
^ 5* per cent of the “pMr” K 

^ or normal and 31 per cent more Imd become l»lt. 
thMfa tiny were able to m-eroome gravity 

of the actual gain In 

j . , . eapocted from treatment, but they do not *bme 

ndtbllonalj^e ,□ individual patiwta, of the 

So i*ltS “*>* ^SJ’worda, Pbyrtad 

W »>"” bow to wait 

as well as how ^ handle themselves independently ca 

todMdSal and J hSSB^cdSe*” 



CHAPTER NINE 


PHYSICAL THERAPY IN CEREBRAL SPASTIC PARALYSIS 
Edwin W R verson M J) 


Cerebral spastic paralysis for the purposes of this paper will be 
considered under three headings (i) The Congenital Form In Chll 
drea. (a) The Acquired Form In Children (3) The Acquired Form In 
Adults 

The Conqenttal Form in Children 


The congenital form Is usually due to Injury during the process of 
parturition the skull befog compressed dur^ Its passage through the 
nlrth can^, with a resulting Intracranial hemorrhage from tom blood 
vessels The extent of the ^reorrhage and its location will determine 
whether the Infant des Immediately or lives with a greater or lesser 
degree of damage to the cranial contents 

Routine himbar punctures in more than nine hundred new bom 
babies showed blood b the spinal fluid In nearly 12 per cent, as re- 
ported by W miftm Sharpe and Hines Roberts but only a few showed 
any clinical signs of birth Injury 

'Ihe hemorrhage is most often over the cerebrum and usually limited 
to one side beneath the dura but may be tentonaJ or from the large 
central vtIus. 

Premature babies are espedally liable to Intracranial hemoirbage 
because of the thinness of the skull and the fragility of the blood 
vessels. 


Hemorrhages of considerable sue arc apt to result In porencephalic 
cavities whldi were formerly considered to be developmental defects 
These are generally in the cortex and are due to tearing of tributary 
vemi to the longitudinal sinus 1 ^ the overlapping of the parietal bones 
as the head Is compressed and molded during delivery 
The clinical signs of Intracranial hemorrhage In infants are usually 
asphyxia and difficult resusdtatioo The child Is feeble does not nurse 
and may be more or less comatose There may be spastidty or con 
v^lsions. The lontands may be tense or bulging A lumbar puncture 
should always be made In doubtful cases and If bloody spinal fluid Is 
found under Increased pressure the diagnosis is practically certain 
The roost common form of congemtal cerebral spastic paralvsls Is 
para^e^ affecting both legs It Is usually called Little 5 disease and 
was described by him In 1862 When the arms are also In\-olved It Is 
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m 1 * almost as commot. Frank R. Ftri, 

published In 1927, states that tme congenital cSe 
® api^tly not related to birth Injury or to meofay,! 
I^io^ge but is due to obscure developmental detects. The dmlejiu 
by injury or hemorrhage he prefers to cad “bOaterdW^ 

The Acquired Form in Chujjjusn 

cerebral spastic patalvsn In chfldren fa uaulr 
^ infection, as from the middle ear or In the course of cco- 
diseases Direct Injury to an intracranial blood vessel fa an 
Spontaneous rupture of an artery and thrombcso 
and embolism are rare in children but common m adults. 

The Acquired Form in AntmTS 

of the cerebral type usually occurs in persons 
^ pressure has aisled for nsany 

cardiac disease Infectious ecdocanfitb 
syphilis is a frequent caose of throobosls 
called a vessel in the brain commofily 

bosii t2^t»r frequent than fmhnlism and thriW' 

In aU of these cases will depend np* 
diately or 5 ^ lesions If death does not result irame- 

nient in general tendency Is toward fanprove- 

not be which may cause Intracranial lesions ne^ 

Ph>^othenipeutic ^ physical results and the 

Uoned before practically IdenUcal with those m«' 

^ Treatment 

cerebral *pastlc'^i!^^!^f*^K first the ordinary cases of congeflful 
finportance to determfn??? ^ Little s diose it is of the grenfes* 
lining the course condition of the child before out 

w\tr become Children who are Imbeciles or fdioO 

nomic problem to dSi. and it Is a difficult social and eco- 

to leave them as ihev af» a^ improve tbdr physical abUltiw^ 
may be less disadi-aafn-J;" ^ incapable of walking ab^ 

powers of locomotion CWi^ ^^munliy than one who has ftm 
might Well besiuue to common humanity, however one 

science might afford, the bdp which m«ffal 

in some to measure accu* 
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rately the mental capacity of very young children and it is also true 
that medical or surgical treatment of the spastic disabflities sometimes 
produces considerable Improvement In the mental status For such 
reasons then pubbc pobcy may dictate attempts to rebeve even those 
who are severely handicapped 

In the absence of indications for cranial operations the plan of 
treatment involves certain fundamental principles 

The clinical picture is that of an Individual who has not, In the 
strict mterpretation of the word a true paralysis of any of his muscles. 
Every muitie m his body is Intact and is capable of the normal range 
of contraction and relaxation and the pcri^eral nerves both motor 
and sensory are undamaged The motor centers m the cortex bow 
ever have been compressed and Irritated or even destroyed by the 
cortical Injury and are no longer able to transrmt properly the desired 
stunub to the motor nerves This results In a disarrangement In func 
tion of the muscles suppbed by the damaged area of the cortex. Some 
of the muscles are overstimulated and contract too strongly The 
opposing muscles are understimulated and fail to balance these strong 
contractions The patient is unable to regulate voluntarily the un- 
balanced forces and an uico5rdination of movement naturally results 

In the ordinary paraplegia of Little s disease the large calf muscles 
the gastroaiemius and tbe soleus become overactive and pull too 
strongly upward upon the heel producing the familiar equlous de 
forrmty of the foot Tbe child therefore walks upon tbe ball of tbe 
foot with the heel raised abo\*e the floor Similarly the great hamstnng 
muscles m the thi^ overbalance the extensors and cause flexion of the 
knee. In most cases the three adductors of the thigh also act too 
stroD^y and draw the knees together so that they mterfere with or 
even cross each other 

The treatment of this condition is earned out by frequent manipula 
tion several times daily of tbe feet and legs the knee ankle and hip 
being put through the full normal range of motion and held in complete 
o\*ercorrection for some minutes at a time The resistance of the 
muscles can always be o\’ercoiDe by firm steady pressure which will 
cause no actual pam whatever but which at first is often objected to 
by the patient After the muscles have been relaxed and stretched by 
these nianlpulatlons an attempt is made to have the child perform 
some voluntary mm-eraenls of a simple nature dorsifleiing the foot, 
extending the knee and abducting the thigh. Deep massage and knead 
Ing of the muscles may reduce thdr spastlaty but must done slowly 
and firmly because rapid and bght tapping massage tends to Increase, 
rather thau to decrease muscular Irritability 

No form of electrical stimulation should ever be used In any variety 
of spastic paralysis Galvanism and faradism therefore are absolut^ 
contraindicated, ^ 

No altenuticms of heat and cold as for example “contrast baths ” 
»hould be used. 
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known as diplegia- Hemiplegia Is almost as comrooiL Frank R. Feed, 
m his monograph published in 1937, states that true congenital cm* 
bral diplegia is apparently not relat^ to birth injury or to mmingcal 
hemorrhage but is due to obscure developmental defects. The d^degns 
caused by Injury or hemorrhage he prefers to call ^Irflateral bentl 
plegia.” 

The Acquired Form in C hildre n 

The acquired form of cerebral spastic paralysis in children is osaaDy 
caused by infeebon as from the middle ear or in the course of con- 
tagious diseases Direct Injury to an intracranial blood vessel aan 
infrequent cause Spontaneous rupture of an artery and thretubosu 
and embolism are rare in chfldren but common m adults 


The Acquired Form in Adults 

Adult spastic paralyals of the cerebral type usually occurs in 
past middle life In whom a hi^ blood pressure has existed for 
years as a result of renal or cardiac disease. Infectious 
predisposes to embolism and syphilis Is a frequent cause of 
of the cerebral vessels Rupture of a vessel in the brain, 
called apoplexy Is perhaps more frequent than emboUsni and uu^ 
basis The resulting disability In all of thene cases will depeM 
the location and extent of the lesions If death does not r^t 
diately, or within a few days the general tendency is toward 
ment In most cases a great deal of benefit can be afforded tiy 
proper phyaiotberapeuUc treatment j of 

Nearly aD of the acquired Eg^astic jiaralyses are unH^fo^ ^ 
the hemiplegic variety affecting the arm and leg of the side opp»ii 

to the cerdjral lesion 

The more unusual diseases which may cause IntracraDlal 
not be detafled in a work of this kind as the physical restilts 
physiolherapeutic treatment are practically idenUcal with those inen* 
tloned before. 


Treatment 

In Cbfldren. — Conridering first the ordinary cases of 
«T^ »paM!c paraplegia, or Little a disease, it Is of 
mportaoce to determine the mental condlUcm of the ddid 
lining the ^rse of treatment Children who are ImbecDes 

'»'l'd dtlicna and it is a dfficult social and eem 
no^c pr^ to decide whether to improve their physdod abtlrli^ 
to lea« them M ^ are An Idiot wto is IncapablT of walkf"* 
may be Ie« dUadvantageous to a community San one who has Ml 
“f humanity, bmrev^' 

SriL “"y individual the help wUth 

science might afford It la Impossible in lome cases, to measure accu- 
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After these operations the legs and feet are encased in a double 
plaster-of-paris spica, with the knees straight the feet m the neutral 
right an^ed position and the legs widely abducted In six weeks or 
less the spica is removed and physical therapy is again instituted 
The Band — In cases of hemiplegia, the hand and arm may be 
seriously disabled and the problem of restoring function here Is much 
more difficult thpn m the legs and feet because of the more highly 
differentiated character of the demands upon the upper extremity The 
elbow and wrist are usually flexed and the hand is apt to be deviated 
to the ulnar side with marked adduction of the thumb Voluntary 
attempts by the patient to perform movements with the hand or fingers 
cause Incofirdinated contractions of the muscles so that proper func 
Uon is impossible A long course of faithful physical therapy and 
muscle-training must be persisted In and m some cases the results are 
very satisfactory It la of great benefit to tie the normal hand and arm 
beWnd the back so that the ch3d is obliged to use the spastic hand 
for aH purposes of work or play It Is often difficult to obtain the 
cooperapon of the parents In this procedure because of their undue 
sympathy with the struggles of the child to escape from the bondage. 
The hand should be Incased in a long mitten or bag made of strong 
doth or leather which Is laced or tied to the wrist or above the elbow 
and Is m turn fastened securely to the waistband in the back. Wlien 
thh can be conscientiously carried out it is tbe most successful method 
known to the author 

In spite of all possible conservative measures of treatment and 
education there will remain a rather high proportion of patients who 
will not obtain suffidently good function. For these considerable bene- 
fit may result from well planned and well-executed operative proce- 
dures The flexors of the wrist namely the fleiores carpi radialls and 
ulnans may be lengthened by open division UTien pronation of the 
hand is extreme the pronator radii teres may be didded or may be 
transplanted behind the radius so as to act as a supinator as m A H. 
Tubt^s operation. It may also be necessary to cut the pronator 
quadratus, just above the wrist Joint on the palmar side 
The adducted position of the thumb due largely to overadion of tbe 
oppooens polUds is difficult to remedy Simple division of this muscle 
Is not usually satisfactory It is probably better to cut the small branch 
of the median ner\x which suppbes this muscle the indslon bang 
made at the base of the thenar eminence 
Urxlae flexion of the fingers is another stumbling-block- If the flexor 
tendons be lengthened by open operation the result Is apt to be vitiated 
by a moss of adhesions all of the tendons becoming malted together 
with no posslbnity of Individual action In a few cases the tendon of 
origin of the flexors has been detached from the condyle of the 
humerus with considerable benefit This of course lengthens ordy the 
long bead of tbe flexor sublimis but the dissection can be carried down 
to Include the ulnar head of the flexor profundus Both of these muscles 
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Braces, splints and plaater-of pans casts are of little use In cerAnl 
spastic pardysis They do not prevent contraction of the muscles, nor 
do they aid m locomotion. Their only field of usefulness Is to Imm i rhl 
lie the extremities for a suitable time after operative procedures have 
been Instituted as will be desenbed later in this article. 

The dominating factors of the conservative treatment are, first, to 
make the muscles flexible and relaxed by stretching and kneading and 
then to teach the patient to use the muscles in the proper iii anp er 
Success can only m attained by constant effort and ineihaustibie 
patience on the part of the attendant. Instruction carried out in dasia 
is very valuable as the stimulus of competition and associatioo 
other similarly afflicted children leads to more rapid Improvement Tim 
is wen exemplified at the Spaulding School for Crippled Children to 
Chicago where for some years a special department for spastics has 
been conducted with great success. 

Later Tezatvcent — Faithful perseverance in the cocservatl^ 
treatment should be continued for many months If it then become 
evident that the spasticity is too great to respond to the simpler me®** 
tires operative Interference should be considered ^ 

There are two distinct methods of operation which have stood toe 
test of time 


1 Lengthening of tendons and muscles 

a Reduction of nerve supply to the spastic muscles (Stoffel s opera 
tfon) 

Neither method produces perfect results in any case. Both 
lessen the spastlaty very materWly Tendon lengthening Is easier^ 
is not destructive. If too great lengthening should occur, the 
can readily be shortened Stoffel s operation is difficult and technic^ 
in comparison If too much of the nerve supply is cut off the damage 
cannot be repaired 

A amibination of the two methods is often more snecosM tli«n the 
lae of dthor alone. 

In writer’s clink the ordinary procedure is as foUom 
^eral anestbesla the Achflles tendons are lengthened ooe^^” 
thre^uarters of an inch by the open plastic method The 
semtendinosus and semlmemhranosus tendons are then esposed^ 
Incisions m both sides of the popUteal space and are cut across c^ 

pfeh^ being aH^ may The chUd b ^ 

“d the obturator nervi are af»^ 
short iT^ond^ward from the spine of the pubis The 
y niraled eiposfng the adductor brevis and the adductor 
Betw^ these mt^es the two branches of the nerve are easfly fo<^ 

need be divided In 

cases both In^cbes me cut. and some operators remove a hall W* 
or more of the nerves 
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readily be lengthened by operatjons performed under local anesthesia 
with a minimum of risk and in many instances with brilliant results 

It will be noted that no menbon has been made of Royie and 
Hunter’s sympathetic ramisectomy nor of FSrster’s division of the 
sensory ner\T roots. The writer feels that the ramlsectomj is still of 
somewhat doubtful value and that Pdrsteris operation should defi 
nltely be abandoned. 

To sum up the views presented m this article the cardinal prmdples 
of treatment in cerebral spastic paralysis embrace 

I Early and long-continued trainmg In the proper use of the affected 
extremities thus strengthening the weaker muscles, 

3 Conservative efforts to reduce the spasticity by massage manlpu 
lations and stretching 

3 Diminution of the power of the m’erstimulated musdes by length- 
ening their tendons (thus shortening their range of contractility) or by 
reducing tbor nerve supply 
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lie beneath the fleiores carpi radialis and ulnaris, the pahnaris Iocjib 
and the pronator radii teres all of tvhich ran be, and in fact muflbe, 
detached at the same time The entire arm, forearm and hand arc thni 
placed in a plaster-of-pans aplint, with the elbow in full iT tpnqnn^ the 
wmt bypereitended and the hand supinated, for a period of five weeks. 
The educational and physical therapeutic treatment is then resoined- 
As an alternative to the operation of lengthening the muscles and 
tendons, the selective nerve-dlvlsion operaPons of Stoffel may be used. 
The nerves supplying the spastic muscles arc exposed and one or incce 
of the fibers running into the muscle bundles are cut across, or a sec 
Pon of them fs removed This paralyzes a corresponding portion of the 
muscle, greater or lesser as the surgeon deems advisable. The resulte 
in many of these cases are excellent. The writer has not used thh 
method as freely as have some of his confreres, because the operatkn 
Is essentially a destructive one and ha effects cannot be moified in 
case too many nerve fibers have been divided. It is also a somewhat 
inaccurate procedure, since It is impossible to determine precisely bow 
much of the nerve supply to sacrifice m any individual instance. When 
a rnusde or tendon h^ been lengthened too greatly, It is easy to shorten 
It requisite amount, but when a small motor nerve has 
Poned it Is practlcaUy Impossible to repair it The Stoffel eperatioa, 
nevertheless is of great value when judldoualy utilired in saltabc 
ttscs especially m the adductors of the thiphu the floors of the 
angers and the oppouens poUlds 


In Adult*.— Orebral spastic paralysis In adult*, as a refflll of 
euiorrhage, embolism or thrombosis usually occurs suddenly, wdli 
‘^y‘“Uonal disturbance Treatment of the peripbenU ^ 
u niust be deferred until the general condibon is satisfactory Tte 
nemlplegia tends to improve rapidly at Bret, and then more slowly In 
medical attendant fails to appreciate the value of 
treatment of individuals who have suffered « 
^ 'mfortunates are allowed to drift along wi^ • 
proper therapy^^ which might be made comparatively useful by 

fof hemiplegia In children Is appUa 
“>8p«BUon is m^easfly secured In tte 
years and ar^ nft many of them are advanced |n 

advisable to Dcrff^"°^ operative risks it Is not so freqt^tjy 
adults and Is best ^lo^c-tminlng Is of great value in 

at ^ rhythmical moPoos of tith bands or 

in the training will eiUemlty Involved Perslsteoct 

In cases of dlsabllng^traiuJ!!””'^'^ functloo, 
or the hamstring, u ” “ntractures of the cslt mu,^ 

bs must be remembered that these tendons can 
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THE PHYSICAL THERAPY OF OBSTETRICAL 
PARALYSIS 

jAltES WaMEN SsVEtt, MD 

Obstetrical paralysis was first described by Smellle in 1768 but 
iras brought to the attention of the medical profession in 1872 by 
Duchenne who described four cases. 

The paralysis is due to the tearing of the cords of the brachial 
plexus as a result of forcible separation of the head and shoulder 
at birth This has been confirmed by operation by autopsy and by 
clinical observation The resultant paralysis is charactenstic. Tbe arm 
bangs limp at tbe side, with the elbow extended, the forearm pronated 
and the whole arm inwardly rotated The paralysis is always flaedd 

It hu bw conceded by pracUcoBy all observers that a difficult 
labor Is a predisposing factor In tbe cause of this paralysis The labor 
Is usually long and difficult and ether or forceps are used (Fig i) 
All the conditions noted above imply tbe application of force, com- 
bmed with great muscular rdaxatloa of tbe child — conditions pecu 
harlj favorable for the production of such an Injury A moderately 
large number have had t^ bead delivered naturally but the ‘shoulder 
fctu^ and at that time force was applied 

The presentations are generally vertex or of the face vanety and 
about a quarter breech the latter classification including v'erslons and 
footUngs (Fig 2) 

The condition of unequal pupils is probably overlooked in some 
cases and is a most Important symptom In that it means defimte Injury 
to tbe two lower cords of the plexus and the first thoradc nerv'e which 
have communicating bands with the cervical sympathePc, or injury in 
the spinal cord itself The prognosis in these cases is usually not so 
good as In those which do not show this sign 


Tvtes or Paralysis 

There art generally rtcognixed two distinct ij'pes of paral>’se3 Tbe 
more common consists of a lesion which involves the fifth and sixth 
cervic^ rooU and the suprascapular ner\e and produces a paralysis 
ot only the muscles of the upper arm with tbe exception of the 
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and possibly the first tboraac as well Here the whole arm is flaccid 
there is a wrist drop and there w paralysis of the small muscles of the 
hand (Figs 8 9) There occurs also although rarely the pure lower 
arm type of paralysis in which there Is no mvolvement of the upper 
cords of the plexus the so-called Klumpkes' paralysis In these whole 
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arm cases the paralysis is usually the result of stretching the plexus 
( Figs ro, 1 1 ) from ovTTestensfon of the arm in head presentation and 
of Injury to the lower cords of the plexus namel> the se\*enth and 
^th cervical and the first dorsal rooU The paralysis may at times be 
Wlateral It is in this Ij^pe that one often sees inequality of pupils 
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and possibly the first thoraac as tfcII Here the whole ann Is flacad 
there is a wrist drop and there is paralysis of the small muscles of the 
hnni^ (Figs 8 9) There occurs also although rarely the pure lower 
arm type of paralysis in which there is no involvement of the upper 
cords of the plexus the so-called Klumpke s” paralysis In these whole 
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arm cases the paralysis Is usually the result of stretduug the plexus 

(ngs to 1 1 1 from ot erextenslon of the arm la head presentation and 

of tajury to the fomer cords of the pfexus namely the seventh and 
nghth cervical and the first dorsal roots The pamly^s may at times be 
bilateral It Is In this type that one often sees Inequality of pupils 
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oaring to tho (act that the fi«t 

ganglionic plcTcns enter the spinal „ therefore to tide 

It tfroei thr^ the eighth cervical root* Injury, tbei^^™^ 
roots leads to on uncontrolled stimulation ol the motor 
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PalhologicaBy in the milder caaea the stretdilng or perve 

In a greater or leaser degree of hemorrhage or edema into 

In others there may be a laipture of the (fiipk 

accompanied by benwrrhage Into the substance of the no^ fiberv 
associated with a tearing apart or a separation of the nerve 


Impairment of Function ii] ^ 

This latter condition leads of course to a permanent impairment 
of function and the formation of scar tissue m the nerve tract 
In the more severe cases of the upper am type there is a partial or 
complete division of the fifth and sixth cervical roots which leads to a 
more permanent fonn of paralysis than usual and the formation of a 
more extensive area of scar tissue 



Fn». 8, 9 — Loww ana type o( ohjtrtric*! paiiMi*. ilunrinR Hrtt irm hrid tn 
tatcmil rotiUon Is ■nrapttd nrvtUtn « dumctcriftk 


It has been shown that traction and the fordble separation of the 
bead and shoulder put the upper cords the fifth and sixth cervical 
roots of the brachial plexus under dangerous tension This tension is 
*0 great that the two upper cords stand out ]ike violin stimcs Anv 
suddtn force applied with the head bent to the side and the shoulder 
held would without question Injure these cords It has also been 
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sborm that fordbic abduction and elevation ol the arm and jhoddc 
put the lower cords of the plexus, the eighth cervical and first thoracic, 
on a stretch, and the application of much force may well lead to t 
tear rupture, or other Injury to these segments. This conditkm b seen 
In breech cases with arms extended It may also follow sadden strain 
when the arm Is elevated, such as the sensed “bostlcr^s paralyiis* 
caused by the sudden clevaUon and strain of the arm wto octnrs 
when a hostler holds a rearing horse 
When the shoulder Is held and the head Is carrfed to ooe ikie, 
with the clavicle Intact, considerable force Is necessary to iojore the 
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clavicle or in Cbe humerus at about the Junction of Its upper and 
middle thirds. 

At birth the shait of the humerus Is nearly wholly ossified but the 
two extremities are cartJagiDous The scapula at birth Is largely 
osseous with the exception of the ^enoid fossa the coracoid and 
acromial processes and the posterior border and mfenor angle, which 
are still cartilaginoua It Is on account of these conditions that frac 
ture* in these regions at birth are practically noneiistenL It Is not 
possible to produce a paralysis of the Erb type by the fracture of anv 
Mne but the clavicle, and then the paralysis is due to the plexus Injury 
itself and not alone to the fracture (F% 12 ) 

Conditiona Shown fay X Raya — A study of roentgenograms taken 
m cases of obstetrical paralysis shows the following conditions 
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FrasT YtAiL — Bony deformity does not appear in the first vear 
There rnay be a sbght posterior subluxation of the shoulder joint 
hut there is ne\’cr any acromial deformity evident by roentgenograms 
or clinical examination No case has been observed where the 
epiphysis has been displaced a$ far as could be seen by comparison 
^th the normal shoulder The epiphysis as well as the shaft of the 
bumenis fa alwa>’s smaller than the unaffected side a condition which 
u undoubtedly due to atrophy from disuse The scapula fa practically 
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shown that forcible abduction and clcvalion of the arm and shailda 
pul the lower cords of the plexus the eighth cervical and first tbondc, 
on Q stretch and the applicntlon of much force may well letd to » 
tear rupture or other Injury to these segments Thb coodltioti h 
m breech cases with arms extended It may also follow sodden stnia 
when the arm Is elevated such ns the so-called ‘ bostleris paralysis,* 
caused by the sudden elevation and strain of the arm wttch ocoffs 
when a hostler bolds a rearing horse 

When the shoulder is held and the head is carried to ooc 
with the clavicle intact considerable force is necessary to Injore tlx 



plexu The uprascapular nene always gives way hrst appar®^ 
becau^ .t has not so much freedom ol piay aa the others A fr»c 
tured clavicle of course allows the woght of the shoulder to draf^ 
greater mjury from traction Rot*^ 
of the head rombined nuh forcible abdULtkm apparenUv does ^ 
greatlv incroa ^ ‘he Jegree of tenn.un on the plexi^^ certainly 
mouRh to C lUM* additional damage M„st birth fractures occur In thu 
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always elevated and outwardly rotated, due 

of the intact inward rotators and the levator anguli scspoiae. 

Later Years — As time goes on and the child gets oldff, one b^o 
to sec increasing evidence of bony 
5ubluxaUon than at first 

tion, of the scapula, and aaorninl deformity The dc yf 



Fro. 13— X ny ihowtn* bony del nnHy of the »booJder 100®!*^ 

paimlyrii I the apper »rm type, Barked hooUm or ek***U«J ®‘ ^ wd ei t* 
elofucmtlon of the cormcotd proce*. tod petUrfor mbhmtfcai ofLo* tM 

buroertM. At operttloo both tbew bony octtroctionf h»d to “> rto*'' 
tubluTttkin could be icduced 


acTonuon consists of a bending downward and forward 
of it* outer end which apparently having no bony resistai^ 
as normally in the bead of the humerus projects 13) 

of the posteriorly subluxated and Inwardly rotated bead (^S ^ 
This hooUng seems to vary dIrecUy with the degree of ^^rcasc 
luxation and Inward rotation of the humerus, and tends to 
as the child get* older provided lubluiatJon Is present 
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of the upper arm type The arm Ilea limp at the side is extended 
and is Inwardly rotated with complete inability to abduct elevate, 
outwardly rotate or supinate (Fig 15) The imuclea paralyzed in the 
typical upper arm type are as follows deltoid supraspinatus infra 
flpinatus teres minor biceps and supinator loogus and occasionally 
the serratus roagnus, cora cobra chialls and supinator longus The arm 
cannot actually be flexed at the elbow but as a rule the lower arm 
is not affected so far as flexion and extension of the fingers go 

Shouujer. — The inability to raise or abdnet the arm at the shoulder 
Is due to the paralysis of thie deltoid and supraspinatus Outward rota 
tlon cannot be accomplished because of the paralysis of the infra 
spmatus and teres minor and the arm cannot be Internally rotated 
because the Internal rotators — namely the teres major the subscapu 
laris and the latissimus dorai — are already fully contracted due to 
lack of opposition (Figs, 16 17) 

Elbow — ^The arm cannot be flexed at the elbow owing to the 
paralysis or weakness of the bleeps brachialis anticus, coracobra 
chtalis and supinator longus and supination cannot be earned out 
because of the Inward rotation in which the arm is held and the 
weakness or paralysis of the biceps and supinator longus or brevis 

Sensation — In regard to sensadon It may be stated that it has 
been Impossible in early cases to determine anv changes from the 
normal on account of the age of the patient During the first week In 
early cases the chDd may ay if the arm is handled or moved espe- 
cially In abduction but this soon disappears. In one or two cases 
some swelling and lendemess have been noted by jjalpahon over the 
plexus above the clavicle This condition however apparently has 
no connection with the degree of paralysis present The hand grip is 
usually good and the child flexes and extends the wrist and fin 
gers well 

Later Developuents — The later developments m the upper aim 
cases, os the child grows older and develops with or without exercises 
and massage ere as follows The persistence of the bward rotation 
and adduction deformity the so-called ‘policemen s tip” position the 
inability In most cases to supinate fullj or freely the InabDity to get 
the band to the mouth without raising the elbow due to Inability to 
rotate outwardly and the inability to put the hand to the head or 
behind the back. 

Typical Lower Arm Conditions. — In the lower arm type all these 
^^Uons hold besides the additional ones due to the paralytic condl 
tions of the lower arm and hand resulting generally in a useless 
uani^ing arm (Fig i8) 
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Deformity at Elbow — Contraction of the biceps and braciiilfl 
antlcus olwQvs leads to some degree of pemument flexion defornity 
at the elbow, and not rarely to a aubluxalion or even a complete dukt- 
cation of the head of the radius (Fig 14) Persistence of martedloa 
of power in the tneeps Is not uncommon and may be a factor m 
causing this condition 

Roentgenograms of the elbow practically never ihow any bocy 
change of Importance 

It has been suggested that the flexion deformity is due to the consc 
quent change in shape or depth ol the olecranon lossa which coose 



Fw*. 14 , r— Picture »bowlsg ektojEUon ol the tcromlo « tb* affect'd rfda 


quenUy act. aa a bony block to fuU and frw eitension TbU Is » 
the bmltaUon is wboby duo to contraction of the antenM elbow 
mu^es a^ can be corrected only by a subpenosteal lengtbral^ 
Btru(^a as wen as by a le^thenhi of the Weeps toxl'^ 

a“lli t^S^^ ” 

ConditioM —When the child Is first J{ 
within a few days or weeks after birth the foUowiog picture Is clff«ic*l 
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or addaction of the hand These cases almost without exception 
represent se\ere tearing injuries to the roots of the plexus and 
although some of the muscles may reaiver m part, particularly the 
upper ann and shoulder groups the lower arm cases practically never 
recover even after attempted opierative repair of the plexus It is in 
these cases that sensation is more apt to be impaired than in the 
usual upper arm type 
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A^phy Atrophy of the muscles In these cases of obstctilal 
paralj^ Is never very marked except In some cases of the lora irm 
type, never sees the extreme atrophy so noticeable In case of 
infant^ fraralysls This lock of marked atrophy is undocbtedly dw to 
the fact that the nerve impulses are rarely fully blocked ttras the 
muscles practically never, except In rare cases, wholly lose thdr entire 
Some normal nerve Impulses psiss through the scar tissoe 
at the site of the lesion owing to Incomplete destruction or injury of 
the nerve and so keep the mti^e tone up to a certain point "nicre b 
always a definite shortening of the arm in all cases, however, doc 
probably as much to nerve injury as to lack of use. 

Nerve Involvcmcrit. — In the classification of the whole arm or 
lower arm type are placed those cases which show any nerve Involve- 



shown by an injury of the fifth and 5^ 
fissure an- not inequality and narrowing of the palpcf^ 

oModated with 

bihty to ertend the la^ uubiUty to ntptoate. and the additionil 

of the tatrhulc mtudei^M?!"?. pantiyius and 

hjTKreitended and the land. Often the proahrml phalange w 
interossai or lumbTicalM^r^!ii°“^®*'“‘* *“ ^ paialyafj ofjj* 

and tha fingen cannot h. conree no power tog^ 

There Is usually ulnar displace®®^ 
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The treatment at once resolves Jtself Into two dlvlslom Le^ those 
to be treated with massage and exercises, principally those of the npper 
arm type, and those to be treated by operation on the plenis, os^ 
those of the lower arm type Unless the early treatroeat has been 
adequate, the upper arm type will also come to operation not to repair 
the plexus but to correct contraction deformities. This c^jeralion, 
which has been devised by the author, will be discussed later 
At first, in order to prevent contraction of unparalyied raosdo. 
It Is best to put the arm at rest In n position where such imisdo 
cannot become contracted This may be done by holding the arm in i 
plaster cast (Fig 19), or by using a light wire splint, in an abduct^ 
elevated and outwardly rotated position, with the hand supinat^ 
This position should be maintained between massage and gynmastic 
treatment, because it insures a better subsequent portion of the arm- 
It also uies the drag off the paralyzed muscles, allowing 
regain their strength more quickly, and prevents subsequent shouloer 
Joint deformity, such as subluxation and acromial hooking. 


Massage and Exercises. — Massage and exercises are 0^ ^ 
greatest importance and should be called out dally If possible. 
most unwise to allow a child to become obsessed with the idea tMt 
it has an arm which cannot be used The mother is instructed to drts 
the paralyzed arm first but to undress It last Sbe is told that each tii« 
she takes up the baby for nursing or other reasons, sbe sboaM 
straighten out the fingers and wnst and suplnate the forearm, 
shown. Later she is shown bow to abduct outwardly rotate a* 
d<^e the arm One has to be guided by the lnlelh‘gdice and ad^ 
bmty of the mother as to when it is wise to ^ow her to 
these motions. A very good rule to give her is that abc is not to 
anything with the affected arm that »be does not see the well arm do. 


P>«STvx AND Active Exebcises— The rhythm of eicrdsc fa of ^ 
most Importance One wffl find the ringing of nursery rhymes wh^ 
conducting the exerases advantageous in developing rhy^m and “i 
prevrating ^ chDd from tiring of the excrdsc. Any suitable rh^ 
may be used, but must be sung with life and enthusiasm so a* to 
press upOT tlw baby the association of the song or rhyme and the 
ro^menL It h surprising bow early the child leams the association ot 

the flEdon and Mterafoe ^ 
natural for 1 b*by to play idth 10 
so impress upon the chDd from the beginning that it has tire 

aAiJdUhiT -EKrenUfy—The chfld is IsM on Its l»ek M « 

and ''orkin^up“™e°L^r^''''‘‘™^ Begii^ng 
6 u* up me arm and over the scapula, massage » 
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given to increase the clrculoticm and nutrition. Then each finger ad 
thumb, first separately and then collectively, is extended and floed, 
at the same time some kindergarten or nursery song Is sung nch cs 

This Is little Tommy Thumb, 

Round and fat as Qn> plum 
This is little Peter Pointer (index), 

Surely he s a double jointer 

This fa little Toby Tall (middle finger), 

He K the biggest one of all 

This Is little Ruby Ring (fourth finger), 

She s too fine for onythlng 

And the little v.*« one hinvbc (fifth finger), 

la the little finger baby 



Fto. JJ— Far ■bducUoc tt ihoiikier («4U» Inroed up, tm rdettW 

Then coUectivdy 

little birdies in their neat 
Go hop bop hop bop bop 
They try to do their very best 
And hop bop bop hop bop 

This is Jiut an example of flexion nnd extension exercises lor H* 
fingers To train the extensors of the wrist wc sing 

TWj way that way blows the weather vaii^ 
ims way that way blows and blows again, 
turning pointing ever showing, 
tiovr the merry wind is blowing 

Tbe emphasis U of course always put on the motion 
to train the weaker muscle 



Tto >4 — EUradoo of ana itartlet po* 
d(k> for \ards of ribboa tod Retdj 
rockfta. 

Fn. i — Elr^itloD of tnn Retdj 
Sboot Uft 

Fm. 6 — F drrtUoD and abductkm f 
til tbotzlder imnip mtoclea. Thlt Is the 
(Use IS rms apsrtrd stntcb “Sboot 
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For the supinators (Figs at, 22), sing 

Roll over, roll over, so merry and free 
hly playfcllo'Ts dear, come join In my glee. 

Try to have the child meanwhile ncUvely supinate, assisted ol cnom, 
If necessary 



Tta. tr—foT tbdartlao at ibooldo- Pomp the wtter et<=- 


For fleilon and extension at the elbow to cxerdse the bkeps 
triceps ring 

^ down up down 
Tto U the way we go to town 
\\Tjat to buy? To buy a fat pig 
Home again home again rig a-glg-ffg. 
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Of cxrurac at first, and for a long tune one most not only actively 
assist tlie child ■with these exercises but must also perform them while 
the child IS passive 

For abducdon at shoulder the position shown by Figure 33 Is used 
except that the 'forearm is supinated With the exe r cises, sing 

One yard of ribbon 
Two yards of ribbon, 

Three yards four yards 
And tie a big bow on your hair 

elevation of arm (Figs. 34, 35 26) sing 
Ready rocketsl Shootl 

Repeat six or dg^it times This is the same as arms upward stretch 
Starting with the arms bent or flexed at elbow stretch strai^t above 
head with palms facing each other This Is for exerose of all shoulder 
group muscles concerned in elevation and abduction 
For abduction at shoulder hold the arm externally rotated semi 
flexed at the elbow with forearm supmated Bringing it to full abduc 
tion and then to body somewhat after the manner in which the old 
fashioned pump worked (Fig 27) sing 

Pump the water pump the water 
Pump pump pump 

The exercises for the upper arm and shoulder may be carried out 
with the child lying on its back or if an older child it may sit up 
with Its back agai^t a straight chair or wall The scapula should 
always be controlled by direct hand fixation. 

For external rotation bold the forearm flexed at right angla with 
forearm supinated and upper arm dose to the body of the child (Fig 
28) Then carry It back till the thumb touches the table (Fig 29) 
and returning to starting position describing a semidrde downward 
(Fig 30) sing 

Grind the coffee, grind the coffee 
Grind grind grind 

^Tille drcumducting the arm sing 

Crank the auto (up) 

Crank, crank crank 


This exerdst strctcbcj Ibe odductora and internal rotators at the 
shoulder 

This corera an the moUons of the tipper eatremlty Each ca>e re- 
quires special emphasis on diBerent motions This rests ivith the 
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For the supinators (Figs ai, aa), sing 

Roll o\er, roll over, so merry and Iree 
My playfellows deor, come join In my glee. 

Try to have the child meanwhile ncUwIy suplnatc, assisted, of coow, 
if necessary 



Fto. i>— For thtfodloo tt abooUer Pump the wiltr 


For flrfon and extension at the elbow to exerose the blctja W<1 
triceps, Btng 


Up down np down 
^ Is tlM way w* go to town 
‘>“y “ f»t pig 

Home again home again, rigsi-gig-gig 



Operation 


21 


condition of the ann, and must be left to the operator s judgment, 
or the doctor s prescription for treatment 

■^Mien one finds a contracted pectoral, subscapulans or teres major 
one must be sure to fix the scapula while elevating and externally 
rotating the humerus A contracted pectoral in a baby may be over 
come by faithful treatment The older babies and children seen (one 
to twelve years) usually have contractures of the pectoral subscapu 
laris and teres major and occasionally of the pronator radii teres 
These cases In addition to the treatment described are put up in a 
wire splint which fits o\er the pelvis and holds the arm In poslUoa of 
external rotation, semlflexion and supination These children should 
be given the exercise of hanging on staD bars or a trapeze, 

Wkoie or Lower Arm — In the whole or lower arm type It is advis 
able to give three months treatment, and If the fingers do not then 
show a tendency to recover it may be well to explore the brachial 
plexus and repair the nerves if possible. These cases are roost dis- 
couraging No irnprm*eraent is hoped for before a year I have seen 
a few of these babies begin to have the slightest amewnt of flexion of 
the fingers in from six to twelve months and very slowly Improve, 
By the end of the third year they are beginning to build blocks It Is 
the feeling of nearly all the medical profession that It is useless to do 
any nerve surgery in these cases TNTien these children begin to get 
motion In their fingers they are taught to build with blocks (using col 
ored blocks two Inches square) put large colored pegs in a pegtoard 
and string beads (the large colored kindergarten l^ds) A child suf 
fenng from upper arm obstetrical paralysis can be taught to build 
blocks as early as five or six months provided Its training has been 
started early After the exercises the child is agam given the arm 
massage to rest the muscles 

Children naturally are Imitators and Hv e In the land of mate-believ e 
If the operator when treating n child between two and six years has 
sufficient sympathy with him she will find him of the greatest help 
b Improvising games All she will have to do Is to direct the execution 
of the movements so as to bring Into play the muscles which she 
wishes to develop When treatment has not been started until after 
the child IS a year and a half old the first thing the operator must 
do is to gain its confidence Once this is accomplished there is pretty 
dear salUng She should never deceive a child Wth tact sufficient 
raiieoce and 5>Tnpath> she can get it to tr> everything and to allow 
her to eiert considerable strength In stretchmg contractures 

The treatment should be contuued for several years at least, and 
If contractures develop In the subscapularis and pectoralis major 
thev must be divided before nny further range of action in the arm is 
to be hoped for 

Author I Operahon.— Teciinkx— An IneWon Is made on the an 
lerior aspect ot the arm begfanlng at the Up of the acromi^Md 
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condition of the arm, aiKi must be left to the operator’s Judgment, 
or the doctor s prescription for treatment 
When one finds a contracted pectoral subscapularis or teres major 
one must be sure to fii the scapula while eleNTiting and externally 
rotating the humerus A contracted pectoral in a baby may be over 
come 1^ faithful treatment The older babies and children seen (one 
to twelve years) usually have contractures of the pectoral subscapu 
laris, and teres major and occasionally of the pronator radii teres. 
These cases in addition to the treatment described are put up in a 
wire splint which fits over the pelvis and holds the arm in position of 
extern^ rotation semiflexlon and snpmation. These children should 
be given the cxerdse of hanging on stall bars or a trapexe 

Wkolt or Lower Arm — In the whole or lower arm t>pe it Is advis- 
able to give three months treatment and if the fingers do not then 
show a tendency to recover It may be well to explore the brachial 
pieius and repair the nerves if possible These cases are most dis- 
couraging No improv'ement is hoped for before a year I have seen 
a few of these babies begin to have the slightest amount of flexion of 
the fingers in from six to twelve months and very slowly Improv'c 
By the end of the third year they are beginning to build blocls It Is 
tlw feeling of nearly all the medical profession that It is useless to do 
any nerve surgery in these cases \NTien these children begin to get 
motion in their fingers they are taught to bufld with blocks (using col 
ored blocks two mches square) put large colored pegs In a pegii^rd 
and string beads (the large colored kindergarten beads) A child suf 
fering from upper arm ^teiricftl paralysis can be taught to build 
blocks as early as five or six months provided Its training has been 
started early After the exercises the child is again given the arm 
massage to rest the muscles 

Children naturally are imitators and live in the land of make-believe 
If the operator when treating a chfld between two and six years has 
suffiaent sympathy with him she will find him of the greatest help 
m improvising games All she wQI have to do Is to direct the execution 
of the movements so as to bring rate play the muscles which she 
wishes to develop When treatment has not been started until after 
the child Is a year and a half old the first thing the operator must 
do is to gain its confidence Once this is accomplished there Is pretty 
clear sailing She should never deceive a child Wiih tact sufficient 
ptieoce and s>Tnpathy she can gel It to try everything and to allow 
her to exert considerable strength in stretching contractures 
The treatment should be continued for several years at least and 
f contractures develop in the subscapularis and pectoralls raalor 
they m^t be divided before any further range of action In the arm is 
to DC bop>ed for 


tcrior aspect of the arm, beginning at the Up of the acromJoTiSJd 
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carried down to below the Insertion of the pectoralis major 
The cephalic vein is found gcncrnlly In the outer edge of the vtend 
and ticii or drawn aside The tendinous Insertion of the pecUnEs 
major Is defined raised on an Instruinent, and divided all the way 
across. The pectoralis major muscle Is then retracted Inward ootri 
the way, giving one a dear view of the axilla and shoulder jomt The 
arm should now be abducted fully and rotated outward as lai ss 
possible. 

Following the division of tbc pectoralis major, the range of rootx® lO 
abduction will be greatly fncrcised Outward rotation wDl, however 



f th' inidon of tho coracobrachWfa i» “ 
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a mach dearer field to see the insertion of the subscapularis which 
fheri comes Into view Just below tins latter tendon are always found 
two or three small veins running parallel to the lower edge. 

The best way to divide the tendon is to pass under It some blunt 
Instrument and so define it It is of the utmost Importance that the 
shoulder joint should not be opened (Fig 32) The tendon of the 
suhscapularis should always be Identified and hfted up before It Is 
divided Blind cuts along the capsule do more harm than good and 
should never be made. Following the division of the suhscapularis the 



Fn — Sotmd tmdn’ cubtaptilir (ntdoo Tbc peclofalb major has been dlv-Ued. The 

joint apnle ybon t bottom of o^y 


outward rotation and the abduction are entirely free If at this stage 
there Is still some sublusatjon of tbc head of the humerus which 
cannot be fully reduced an osteotomy of the acromion should be 
performed and the loose distal piece either rcmo\ed or tilted up to 
aDow tbc head of the humerus to slip back into the ^enoid The 
■wound Is then dosed with a few stitches uniting the fasda and a silk 
sUtch through the skin No drainage is required Usually very little 
W(^og takes place The arm fs then placed on a wire spUnL which 
TOldi It ele\'ated to or above the shoulder level abducted and fullv 
rotated outwardly with the hand In full supination (Hgs 33 34) 
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arried down to below the Jnaerlltm of 

The cephalic vein Is found Renerally In £‘^ctona 

and Urf or drawn aside The '“dl-ous In^™ of 11^ 
major is defined, raised on an hi 

across The pcctoralis major musde U joojL The 

the way pvtng one a clear view of the orilla and slx^n jot 
iTotSd i be abducted fully and rotated outward u Ur «* 

'^ohowing the division of the pectoral major, 
abduction wiH be greatly increased Outward rotation , 



be somewhat limited With the arm fully abducted ^ .““u to 1* 
rotated the Insertion of the tendon of the coracobracMa^ ««noU- 
defined. This tendon Is inserted on the coracotd process ^ 5 tib- 
Tbc tendon of the coracobrachfnlis obscures the insertion o* , ^ 
scapularis It Is therefore, necessary to separate the j^yiindre® 
corocobrachialls from the coracoid process which In afloi** 

b generally much elongated by means of an osteotomy TO 
the coracobmchlfllb to slide downward out of the way and gives 


r®*, 31 i&, 3^-OWe^rtc>l paraW* ■nn, trrper ara lyp< ihoafant 

tWCty to abduct octirardfy route and aoplajU Fm. jj be/ort cHpmtiijn fto, 34, 
irter ormltok Vote bflhy t pot kaad to tbe bead eaifly Fit 37 ooe >e»T after 
•twaUoft Im bdoctk* outlaid ntatSod and fopfaulioa. 
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At the end of ten days' massage, baking and eyerdses are begozi, tai 
arc continued dally, or at least four time a yrttk. The spQat abaJd 
ti'fibf and da> for at least three months, 
operation merely releases contractions, giving (be itrctcbed tad 
pamy paralyied muscles a chance to recover their tooe and jlreojth, 
wd consequently the after treatment Is of the utmost importaiict 
In a certain number of cases U has been found advaoUgeous to divide 
the pronator radii teres TTils muscle Is often much contracted tad, 
f^cased ft helps to prevent free supination and tends to came 
^^JTeaco of Its limitation This muscle may easUy be found and 
divided by another incfslon on the upper forearm, lubsequeot to tfie 
shoulder operation 


“ ij 14~-SpBBt a»d *rtet opmtioo Fw. 33 £n»L Fift. J4. ^ 
opemUon od the pl«u> 

of coje*tt^iahi ^ unnecessary In tie lower 

'"ff'rent- Also It cannot be too^J^ 


in for a Jong period ““ treatment poso. 

has been ”/ operatfve treatment on 

all cases vras /mmrf / ’^^out any benefil. The 

fnva^!^'^,'“j^. « My tom 

teat Do kind of repair was possible This iw 
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Fit*. 35 36 3y— Obrtrtikal par»lrrf» of riidit irai, upper ■no type itowfeiK in 
aUHly to bdoct outnnfly roUl od lopfautc. Fi3 35 before openUoti Fio. 36, 
fler openiioa Not ■UBty t put hxod to tbc be»d rally Fio. 37 oee }rar miter 
openti^ free aMuction, oct«ard roUtioo asd fupiaatkn. 
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At the CTd of ten days' massage baking and exercises we begm, lad 
we conUnued daily, or at least /our times a week. The splint siooid 
be nrom night and day for at least three months 

operation merely reJeascs cootracUons giving the itnrtcbed wd 
paray paroJyxed muscles a choncx to recover their tone and etrengtli, 
Md consequentJy the after treatment is of the utmost importnet. 
^ a certain number of cases it has been found advantageous to dirtfc 
the pronator radii teres This musde Is often much contracted lod, 
imiess released it helps to pre^'cnt free supination and tends to can* 
hmltation This musde may easDy be found and 
cuvidM by another incialcm on the upper forearm, sobseouent to the 
snouJder operation 


“ w S4~SpBnt taoi efter openiion. Fja jj froot 

uiM?up^^ar^tJir'? ^ operation on tbe plewo 
of the jHfnofP^ ^ unnecessary In the lower ana 

in restoring iSnttJoSf ^ ^ S3 S 

ratrictinc rrraaclea to the arm unless 

in for a long period ^ carcfol ofter-trentment peni^ 

bJ"b^ operative treatment « 

all cases was fonnd tn il ^thout any benefiL Tbe , 

Invaded by »car tiune ^dly tom and mo bound 

y •cur u*R,c that no kind of repair wu poasibie Tbb tatf 
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PHYSICAL THERAPY IN THE PREVENTION AND 
CORRECTION OF CERTAIN DEFORMITIES AND 
DISABrUTIES OF THE EXTREMITIES 

Philip Lewin MJ) FjVCE 


iNTaOODCnON 


This chapter waa written from the dewpoint of an orthopedic stir 
geoa. The specialty of orthopedic surgery cannot be eas 3 > defined 
I havT dlagrammatued the definition as follows 


Orthopedic Surgerj Is the 
Science of the 


Prevention 1 

and lof Deformity 
Correction J 

and the 


Preservation 

and 

Restoration 


•of Motor Function 


As an example of a disease which ln\*olve5 eiery factor In this 
definition I would dte infantfle paralysis If deformity is not pre- 
NTnted it must be corrected If motor function is not preser\’ed It wJQ 
ha\T to be restored rhj’sical therapy Is one of the most \'a]uablc 
agents In the preservation and restoration of motor and locomotor 
functions 

The scope of this chapter Includes conditions caused by congenital 
tramnatfe infectious neurologic arcu1ator> melabolfc, endocrine 
neoplastic and miscellaneous factors In so far as the> have not been 
dls<^sed In other chapters 

Spealdng In general terms the orthopedic surgeon Is partial to the 
following phjslcal therapj measures rest traction temporary Immo- 
bflliatlon support radiant heat, gentle massage acti\-e motion under 
water ©TTinastics »Inu«oldaI current and dmthenn> 

The reader is concerned with knowing and understanding and the 
orthopedic surgeon with dLwrussIng the Indications for the use of 
phj-sical tbcrap> agents In what conditions pb>-sical therapy 15 indi 
cated, when to start when to stop what to prescribe and when not to 
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have been due to two things first, to the fact tlyit It was tnipincTJi* 
to repair the plexus, and second, to the fact tbat^ granted that the 
plexus repair ^vns in part possible, the muscular contractures and )ocrt 
defonniUes were not recognized and properly treated, without whidi 
the plexus repair would be a waste of time and effort 

Value of Operation — The prognosis In all upper arm typo of 
cases is good, provided the case Is watched from the start and the 
treatment Is properly carried out Practically all patients with upper 
arm Mmlysis are able to raise the arm to the shoulder level lad oa 
use the hand and lower arm well, except for varying d eg r ee s of sopina* 
tion (Figs 35, 36, 37) Abduction and outward rotation are rarely 
regained without division of the contracted muscles provided they 
have been allowed to contract. 

In the lower arm type, the outlook Is not so good, although nany 
of the coses regain use of the upper arm in spite of the persistent 
paralysis of the lower arm and hand These should all be ex 
« 1 repair of the plexus as far as possible, but even then 
little hope can or should be held out to the parents. The general pd^ 
apl« of ttwtment should, however, be carried out over a long p®® 
^timt Much can be done along orthopedic lines for the« 
loty would not be generally neglected as they have been ia the P*5 
wim tte statement that nothing can be done or that they wiD 
weD without treatment. 
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A lechnidan may be compared to an effiacBt midwife she may be 
very clever and capable but does not kncrw the why or wherefore She 
must imderstand the underlying pathology of the conditions she treats 

It 15 difficult to prove the value of physical therapy The explana 
Uon of the producUon of results is bound up in sever^ factors some 
of which are as follows 

1 The effect upon the circulation locally and generally 

2 The local absorption of tissue products 

3 Relief from piain 

4 Relaxation of muscle spasm. 

5 Release of adhesions 

6 Increase in movements 

7 Raising the threshold of the patient s resistance, 

8 The psychologic effect during the various stages of disease injury 
or disabfhty 

It is within the limits of dehnlUoo that the agents or agenaea dls 
cussed In this chapter are physical therapeutic m nature or accom 
pUsh their effects by physical therapeubc phenomena. 


Traxjma 


Trauma may be acute or continued Acute trauma may be mild or 
severe Continued trauma may be mild or severe As an example of 
mild continued trauma^ one should consider the pianist and the ballet 
dancer Under severe continued trauma one may consider the iceman 
the plumber the piano-mover and other Individuals who carry or lift 
heavy objects 

Every movement of a joint causes trauma. If the circulation is good 
the effects of the trauma are repaired immediately If repair does not 
progress as rapidly as destruction a pathologic condition results If 
circulation is impaired the defect Is not repaired and an area of 
pathologic change Is formed 

The Joints most liable to trauma are those of the feet, the fingers 
wrist knee shoulder elbow and the hip 


In a discussion of trauma one may consider trauma as the only 
factor trauma as the preapitatiog factor and trauma which exagger 
ates a preexisting cor^tion As an example of trauma os the only 
factor one may consider fracture of the os calds in a rKirmal Indi 
Nidual As an example of trauma as a predpltating factor consider the 
case of an overweight woman of 50 years who has as>Tnptomallc 
orlhnlis In both knees she falls and Injures one knee lighting up an 
arthritis As an example of trauma exnggeraUng a preexisUng con 
diUon one may consider a knee Jomt that has a low-grade arthritic 
condition which Is affected b> changes of weather but la perfectly 
smHceable until the woman falls on the sidewalk buropinir her knee 
which results In pain swelling and disability 
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employ physical therapy It is very Important to know what proerdare 
to follow m the cose of partially or completely stiff Joints Ooe mot 
deternnne whether rest or movement Is indicated. He mast detennbe 
what type of rest, how long it Is to be continued, whether it b to 
intermittent or continuous or whether it should be accomplished ^ 
posture in bed, sandbags, slings traction, splints, braces or plaste^ 
Paris casta If movement is indicated, what type of movement,^ ’"ha 
intervals it is to be carried out, when it is to be started, and what are 
the danger signals When In doubt, one may try movements very 
tiously and at Infrequent Intervals The reader is referra to otner 
chapters on this subject and to the writings of Sir Robert 
Physical therapy Is more closely associated with orthope^jj^i^ 
than with any other branch of medicine because the 
geon employs physical therapy In almost all bis work. Hejs, tteru 
keenly interested in the progress and development of pig?sicai ^*W 
No orthopedic surgeon twiay can secure perfect results withoy 
use of physical therapeutic agents If this statement is true coa^r^ 
the ortbc^>edK: speci^bt one can recdily understand 1^ 
important It Is to the general practitioner who Is so oltcn ctoi 
with these same conditions. , , ^ tk 

Physical therapy aims primarily at treating the palholf^/ 
etiology of diseases, deformities and disablliUes 

Vonous orthopedic conditions In which the treatment oj 
therapy rnay be of b^efit arc lumbago, sdatica, fa. 

bursitis scobosis poUomyebtis, spastic paralvsis 
dustrial conditions of the bones Joints and nerves, and dl3tni«»" 
of the back knee shoulder and other regions. 

The treatment should be under the supervision of the 
snrseaa. The coQperatlon of the patient Is of paramount unporu*** 
because so often the treatroenl is long and tedlcrua. , ^ 

The administration of physical therapy should be In 
a trained IndivIduaL By that is meant one who not only tboro^ 
imdersUnds the technic of all branches but has had in addition ^ 
^ training In order to direct the Ueatment inteUigently and tos^ 
^ dangers that may result from Ignorance or from ertws 
omission and commission. i«5 

Fhyricil therapy h an important thcrapetrtic agent ^ 
UmltattoM and unless It Is used with discretion much ^_yi 
done and n valuable adjunct In the Ueatment of many 
medM conditions espedaDy orthopedic, may be lost to ^ 
lU falling Into bati repute diher miTretult of »a^U« 
waited dalro or of Dl advised or Improper wimimsUatiDn. 

should understand the principles oi 
*«ild understand the technic suffidenUy wdl 

^t^s surgery physical thera^ is used as a curt 

agent as Todl as to restore or Im,^^ function 



Trauma 


oiu^ 111 q 

A technician may be compared to an effident midwife she may be 
very clever and capable but does not know the why or wherefore She 
must understand the underlying pathology of the conditions she treats 

It 15 difficult to prove the v^ue of physical therapy The explana 
don of the production of results Is bound up in several factors, some 
of which are as follows 

1 The effect upon the circulation locally and generally 

2 The local absorption of tissue products 

3 Relief from pain 

4 Relaxation of muscle spasm 

5 Release of adhesions 

6 Increase in movements 

7 Raising the threshold of the patient s resistance 

8 The psychologic effect during the various stages of disease injury 
or disabflity 

It Is within the linuts of definition that the agents or agencies dis- 
cussed m tffis chapter arc physical therapeutic m nature or accom 
pllsh their effects by physical therapeutic pbenotnena. 


TRAtmA 


Trauma may be acute or continued. Acute trauma may be mfld or 
severe Continued trauma may be mild or severe As an emnple of 
mild continued trauma one should consider the pianist and the ballet 
dancer Under severe contmued trauma, one may consider the iceman 
the plumber the piano-mover and other mdividuals who carrv or lift 
heavy objects 

Every movement of a joint causes trauma. If the drculatJon is good 
the effects of the trauma are repaired immediately If repair docs not 
progress as rapidly as destruction n pathologic condition results If 
circulation is tmiaired the defect Is not repaired and an area of 
pathologic change is formed 

The joints most liable to trauma are those of the feet the fingers 
wrist, knee shoulder dbow and the hip 


In a discussion of trauma one may consider trauma as the only 
factor trauma as the predpilallng factor and trauma which eiagger 
ates a preexisting condition As an example of trauma as the only 
factor one may confer fracture of the os calds in a normal indl 
vidual As an example of trauma as a precipitating factor consider the 
case of an overweight woman of 50 years who has asymptomatic 
arthritis in both knees she falls and injures one knee lighting up an 
arthntia As an example of trauma exaggerating a preexisting con- 
dition one may consider a knee Joint that has a low grade arthritic 
condition which is affected by changes of weather but Is perfectly 
serviceable until the woman falls on the sidewalk, bumDinir her kn<*/ 
which results in pain swelling and disability * ' 
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employ phyalail therapy It Is \ery important to know what proccdort 
to follow in the case of partially or completely stifi joints. One vxA 
determine whether rest or mov’cment is indicated He roost deteraaae 
what type of rest, how long ft Is to be continued, whether It b to be 
Intermittent or continuous or whether it should be accotnphsbed t? 
posture in bed, sandbags, slings, traction, splints, braces or pUtste-of 
Paris casts If movement ts indicated, what type of moveroait, at tint 
intervals it is to be carried out, when it is to be started, and what ce 
the danger signals WTicn In doubt, one may try movements very cau- 
tiously and at Infrequent intervals The reader is referred to other 
chapters on this subject and to the writings of Sir Robert Jones. 

Physical therapy Is more closely associated with ortbopsdlc saqpy 
than with any other branch of medicine because the ortbopetEc sa 
geon emplo3ro physical therapy In almost all his work* He is, therefore, 
keen ly Interested In the progress and development of physical tberai^ 
No orthopedic aurgeon today can secure perfect results wlth oct the 
iw of physical therapeutic agents If this statement fs true coocemm? 
the orthopedic specialist, one can readily understand how inucii nw 
Impor^t it Is to the general practitioner who Is so oftea confroflW 
with these same conditions, . 

Physical therapy auns primarily at treating the pathology, not the 
etiology of diseases deformities and disabDltles 

orthopedic conditions In which the treatment of phy»^ 
he of benefit ere lumba^ sdalica, brachial 
bursttis scoliosis, poliomyelitis, spastic paralysis brachial pal^, ^ 
coodiUons of the bones Jouits and nerves, and distuibaKa 
Moulder and other regions. . . j, 

ac treatment should be under the supervIsioD of the 
ttirgeon. The codperation of the paUent is of paramount importsoa 
Defuse M often the treatment Is long and tedious, ^ , 

- physical therapy should be In the ha^of 

^ , todMduaL By that Is meant one who not only thoro ug ^ 

^erstands the technic of ah branches but has bad in addition 
^ ^ treatment InteUigently and to 

frcTO ignorance or from errors of 

omission and commission, 

th^apy 15 an importMl tierapeuUc agent Iwl it bo to 
^taU^ and it ia withlSon Zk barm^Y ^ 

^ *” '*■' treatment nf rooiy 

wnmint»5i dthcT as a rouilt of exaggeratloo 

P or of flj advised or improper admlnistratk®- . 

ther^nn'J^T^ understand^ triples of 
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A teclinidan may be compared to an effident midwife she may be 
very clever and capable but does not know the why or wherefore She 
must understand the underlying pathology of the conditions she treats 
It is difficult to prove the value of physical therapy The ciplana 
tioB of the production of results is bound up in sevcr^ factors some 
of which are as follows 

1 The c 0 ect upon the drculatlon locally and generally 

2 The local absorption of tissue products 

3 Relief from p^m 

4 Rdaiation of musde spasm 

5 Release of adhesions 

6 Increase In movements 

7 Raising the threshold of the patient s resistance, 

8 The p^^cholo^c effect dunng the various stages of disease, injury 
or disability 

It is within the limits of definition that the agents or agendes dis 
cussed In this chapter are physical therapeutic in nature or acxom 
plish thrir effects ^ physic^ therapeutic phenomena. 


TtAUUA 


Trauma may be acute or continued Acute trauma may be rafld or 
severe Continued trauma may be mfld or severe As an example of 
mild continued trauma cue should consider the pianist and the ballet 
dancer Under severe continued trauma, one mav consider the iceman 
the plumber the piano-mover and other mdlviduals who carry or lift 
heavy objects 

Every movement of a joint causes trauma If the drculatlon is good 
the effects of the trauma are repaired Immediatelv If repair does not 
progress as rapidly as destruction a pathologic condition results If 
circulation is Impaired the defect is not repaired and an area of 
pathologic change is formed 

The Joints most liable to trauma are those of the feet the fingers 
wrist, knee shoulder elbow and the hip 


In a discussion of trauma one may consider trauma as the only 
factor trauma as the precipitating factor and trauma which exagger 
ales a preexisting condition. As an cxajnple of trauma as the only 
factor one may consider fracture of the os calds in a normal mdi 
vtdual As an example of trauma as a predpItaUng factor consider the 
case of an cvenveigbt woman of 50 years who has asymptomatic 
arthritis in both knees she falls and mjuies one knee lighting up an 
arthritis As an example of trauma exaggerating a preexisting con 
dition one may consider a knee Joint that has a low-grade arthriUc 
condition which Is affected by changes of weather but is perfectly 
Mpiceable until the woman falls on the sidewalk, bummmr her knee 
which results m pain swelling and disablUly 



4 taufKtt 11 


Deformities and Disabilities of Eitremlda 


Forms of Therapy 

All forms of therapy, or treatment, can be divided into foor typo, 
viz 


I Medical 
3 Surgical 

3 Mental 

4 Phvrical 

An forms of therapy not included In the first three must, therefore, fafl 
into Class 4 

Class 4, or physical therapy, fncludes the following 
1 Rest 

3 Heat — tbermotherapy 
3 Fever therapy 
4. ^lassage 

5 Hydrotherapy 

6 Electrotherapy 

7 HeUatfaerapy^hototbempy — acPnolhenipy 

8 Mcchanot^rapy including the respirator 

9 Medical gymnastlca— exercises, swimming unocr^teT y 

nasties 

10 Occupational therapy— ^rativc workabnp 
It Support 

12 Inunobiliiatlon 

13 Manipiilative therapy 

14 Aids in locomotion 

Electrical apparatus Is overrated and used frequently 
time and manual labor No one method Is a cure*all or aovisso*^ 


every case 

There are Indeed very few practitioners of medldne 
who have sufficient information to advise the physical tberapu* 
actly what to do for tbdr patients. They should however, swie 
diagnosfa the pathology and the reason for sending the 
phy^ therapist telling hfaa what is dcaired In the way of trta^ 
of the pathologic condition and whether it Is an atrophy, w 
tnphy an «udate or whatever It may be , 

In prescriWog physical therapy one should consider the ritifluii** 
anMO^ras to sending a prescription to the druggist- 

Daily trealmmt may bt too frequent. , 

Many patientj do not do weU under ambulatory phvaical tlenw 
who would U they wete recumbent. 

Advice to the phyiical tberaput 

Do not try to cure the paUent In one or a few tresUnenB. « 
cannot often be done 



Forma of Therapy nl 5 

Do not discuss other cases or other doctors with patients or 
doctors 

Do not talk too mneh. 

Do insist upon knowing the pathology 

Do cany out the doctor s orders hke a druggist would fill a 
prescription 

Beware of deep massage over hairy areas in cases of myositis of 
the neck and lower back. 

The physical therapist too often uses his or her own hands instead 
of encouraging the patient to use his or her own muscles and move his 
or her own joints 

The importance of the early apphcatlon of physical methods of 
treatment Is becoming increasingly appreciated It is important that 
physical therapy should be applied only by those qualified to do so by 
special training and experience A knowledge of anatomy and physi 
ology IS fundamental Much harm can be done and unfavor^le 
criticism broadcast by misapplied physical therapy 

Rest — Rest includes rest In bed Rest to the body and limb is 
accomplished by the use of casts splints braces frames and sandbags 

Bed — R icuimENCY — Most mattresses sag in the middle from the 
sides and both ends For that reason they should be made rigid by 
inserting boards or a wooden frame between the mattress and the 
spring In some cases a double mattress is desirable with the boards 
or wooden frame under the lower mattress This is of considerable 
value in back and leg cases especially for those patients who are m 
plaster of paris 

Heat— TAemoMcro/y is the application of beat or cold or both, 
alternately as a of treatment The chief agents are dry heat, 

moist heat, cold and alternate heat and cold The methods of adminis- 
tering these agents are as follows 

Hot water bag 
Hot sand 
Hot brick 
Electric pad 

Electric lights — cabinet — baker 
Hot metal flask 
Hot chemical bag 
Hot air blower 

fHot baths 

MoWhmt jHot appUcaUons with or irithont dniin 

[Steam baths 
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Cold 

Contrast heat 
and cold 


{ Ice bag 
Cold applications 
Cold air blower 

Bath 
■ Spray 
Applications 


Heat may be produced by ointments, liniments and plasters 
Plasters adhe^ve and bandages serve to retain the patient's own 
beat 

Pilocarpine, Mo of a grain hypodermically is frequently used in 
connection with heat in order to induce early per^lratlon. 

The chief indications for thermotherapy are sprain, strain fibrositls, 
myositis, arthritis and after various traumas 
In discussing radiant heat, Putd contrasts the effect of diathenny 
the spirit lamp He believes that the so-called Bier box, idiidi 
consists of a woodm case contanung a current of hot air produced by 
a spirit lamp, Is superior to diathemy He believes that the heat which 
^ type of active hyperemia Is the roost effective form of 
1 in the treatment of Infectious or traumatic 

arUcmar arthntls Under the action of intense beat the pain dlmiinshcs, 
^ becomes more mobile, 
imm emphasiMs the Importance of active hyperemia The 

by ^ch hyperemia acts Is a complex one and not ctanp^ 
mo^ood. Vasodnatatlon, by acUvatii the interchange of body 
fluids incloses the power of defense, contributes to the neotraha 
bra of toxina stimulates the processes of repair and bv an inhiUtety 
ac^on the ne^ endings reduces the pain. 

Tplifrii f Russian room is one which is provided With live 

beneath a table through perforated roctal pijiw- 
advantage fa the production of inSt^ cutaneous ellmln* 
e same bids true for the electnc light cabinet 

w«t Bath -I have «« Uk paraffin war bath » 
Northern Hcupltal in LiverpocJ by 5* 
temperature nf cspedaBy in mduatrial hand and foot cares. 


tuteSl^ "S P“M»rtATioN8— In the treatment of ’f 

oa^^conJi^S^Jjf wUesUon of an anodyne 

may h„ very effective fnrehev 

hly favonte loUon h„ the foDowfng formula 
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It IS used in the following manner 

I Apply four layers of gauze over a wide area. 
a Saturate the gauze with the lotion after the 
bottle has been well shaken 

3 Apply oiled muslin oiled silk or rubber 
Meeting 

4 Apply flannel or wool wrung out of hot 
water 

.5 Apply oiled muslin silk or rubber sheeting. 
{6 Add hot water bottle 
I 7 Cover everything with Turkish towels 

If pxttsible elevate the affected part Change hot water bottle every 
two or three hours if necessary Add lotion to gauze three tunes a day 

Fever Therapy — Fever therapy includes the rcactioD obtained by 
the lDtra\'enous injection of foreign protein such as typhoid vaccine, 
aolan and milk ai^ subcutaneously by Cdey^s toxin. 

The subject of fever therapy is discussed Neymann in Volume I 
From the orthopedic point of view It fa indicated in certain cases of 
arthritis and drculatory disturbances. 

Massage, — ‘Massage may be of various types as regards mo%*e 
ments and force applied. OU%e oil cocoa butter or talcum may be 
used to prevent Irritation of the sldn. Massage Is useful in assisting 
nutntlon and mobility 

Massage fa indicated especially m sprains strains dislocations, 
fractures stiff jobts foUoT^g amputation^ following bfantfle paral 
ysis, pcnpberal nerve bjunes and occasionally m spasbc paralysis 

It fa of real value b the preopenitivc and postoperative treatment 
of mfantlle paralytic conditions. IVIameU sa>’s that b the treatment 
of recent bjunes ooe cannot heal tom fibers by massage but be can 
assist in restoring the circulation upon which the repair depends 

It is claimed for massage that it promotes metabolism mabtalns 
nutrition restores strength to weak muscles pTe\'ents formation of 
adhesions and helps break them up If already formed breaks up fibro- 
^ hast^ repab after bjury pres-ents and helps restore lost function 
b mu^es and jobts and renders wluntary moUon b diseased or 
Injured parts easier 


Compartment A 

Compartment B 
Compartment C 
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Reference to various chapters in this scries sboro one the side 
scope of usefulness of massage. Massage should be used a socd u 
possible and should be very gentle at first, gradually incrcssini in 
strength or severity 

The contraindications for massage are hyperstheaia in pofiomyeBJii, 
pain and Infection In coses of fracture or dislocation th« is 
of displacing the bone fragments 


Hydrotherapy — ^Hydrotherapy Is the application of water at nii- 
ous temperatures and pressures and with various constituents. 

Its value lies In the effect upon the circulation of the skin and te 
tonic action upon the nerves locally and generally The chief pwets 
of apparatus are the shower, needle-spray hose-spray and the ^ 
and -whirlpool baths The last is a bath for the extremities m wttcB 
the water Is kept in motion ..rMn 

The application of hydrotherapy to the upper and lower extremrao 
Is valuable especially in sprains, strains and infections. 

The Short Colo Bath — Riley presents a complete and 
study of the effects of the short cold bath meaning a bath id 
90 to 55® F , for one-half to three minutes (usually one mmatc) 


Electrotherapy —Flectrotherapy Is the application of 
M a therapwtic measure The chief types of currents as 
Kovaa are (i) the galvanic, (2) the Interrupted 
aow (^vanlc) amuscddal, (4) the surging or Interrupted sin^^ 
(modulated alternating), (5) the faradic (asymm^ric) 
iternating (6) the high frequency (diathermy) and (7) tl* . 
itiere Is a great advantage In bed treatment as compared witfi 
latorv treatmMit 1 thM nnnsratiis to u* 


doctlcm of heat 

dathenny consilt in tiow ““dWo® ^ 
'O'i' as In sprains and strains, 
ftbrodtls. Diathermy ahmild be very careftiBy ased 

The^Smerfri’i distant suppuration, araied 

coa is an aipuatus for prodndng 
fibrositls 'ShriM*™' ** indicated In sprains and strata 

arthritis and atrophy of musclra The present Smart 
which to recenUy found ib faSto the efforts ^ 


dliuse and diaei«if7* i “ strains atrophy of nms^ ^ 

in orthritfst^nyTfrf'^y^ 
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Among the pathologic disturbances most amenable to diathermy 
are sprained jomts Inflammatory phenomena accompanying fractures 
simple arthntis and many forms of mfiammatlon mtbout suppuration 
m which heat tends to hasten the resolution of the Inflammatory 
products and thus shorten disability Acute and subacute neuritis such 
as sdatic neuritis and myositis such as lumbago often respond ex 
tremely well to diathermy Certain forms of acute and subacute 
gonorrheal inflammation likewise yield more quickly under diathermy 
In these conditions relief from pain Is one of the outstanding ach’an 
tages of the treatment 

In the chronic forms of arthntis the effect of diathermy is not so 
uniformly staking In many coses lunwer partial or complete rehef 
from pain and reduction of swelling is obtained 

If diathermy treatment is Instituted at a reasonably earlj date the 
trophic lesions m many cases of endarteritis or thrombn-angutis 
obliterans or diabetes can be stopped and much damage prevented or 
mutilating operations made unnecessary 


Heliotherapy — The subject of heliotherapy in tuberculosis has 
been covered uy RoUIer (Vol III) However there are many other 
conditions affecting the ejrtremlties m which hehotherap> is a very 
valuable agent. These include nutndonal and arculatory c^turbances 
arthntis myositis flbrosltis and tyoovitb 
Heliotherapy is of great value in toning up atrophic muscles Its 
value In nutribonal conditions such as rickets is well known 
Heljotherap> is of great s-alue in atrophic arthntis It is surprising 
to see the excellent muscular tone of mdlviduals who have under 
heliotherapy for years Unquestionably if these patients had not had 
bdJotherapy the enforced recumbency in bed would have resulted m 
marked atrophy of muscles and bones I prefer the terra hcUoaero- 
tktnpy 


PHOTorniaiAPY means treatment by various lights The ultraviolet 
lamp is an Irmtation of sunlight but a very efficient one The exact 
action has not been determined The two main typies are the quarti and 
the carbon 


Lamps may be air cooled or water axiled The dosage of photo- 
therapy depends upon the type of light used the individual character 
Istlcs I e. blonde or brunette the distance from the body and the 
duration of exposure 

The pJrindples of heliotherapy apply to phototherapy The infra 
red light owes its virtue to the radiation and penetration of heat 
The quarti ray is better known as the ultraviolet ray It is called 
the actinic ray because it has the power to eidte chemical action and 
^ more rfcct upon photosensiUve paper than other light ravs and 
la^ed ultravnolct because it lies just beyond the violet of the^^le 
spjectnjm. 
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The application of the ultraviolet ray la fotlowed by two ractlon 
— a local and a general one The local Is manifested by varlcuB «grw 
of erythema, the general, by various blood chemialiy rea etk^ w 
sum total of which may be said to be decidedly beneficial in nai^ coo- 
ditlons , 

One cannot allow this opportunity to pass without calQng ah®™® 
to the fact that phototherapy has been used indiscrindnat^ 1® 
and every condition. This state of affairs is deprecatw ind snouid 
condemned Ultraviolet radiation has considerable value 
ologic point of view, but this has been greatly overdone and ahi^w- 
Phototherapy is Indicated in atrophic musde and ^Int 
in nutritional disturbances tuberculosis and arthntls, m r^r^ 
from fractures and sprains and strains In general, the inoKa 
and contraindications are slmflor to those for heliotherapy 


Mechanotherapy — Mechanotherapy includes vanoos 
apparatus which perform passive movements of the limbs, as ui 
by the Zander apparatus .. ^ 

The Europeans are more partial to this type of Andj 

the Americans, In most of the larger European chnic*7 ^ ^ 
iramensd rooms with Innumerable pieces of Zander apperw^ 
apparatus Is applicable to almost every type of Injurv and 
One sees a patient having his thumb moved for him at a regu ^ 
another patient having his fingers moved at a certain ^ 

certain amount of force— Another fa having bis foot suplM«" ^ 
Dated dorsiflexed plantar flexed or cdrcumducled- One ^ 

being flexed or extended at rhythmical Intervals or a 
ducted adducted, flexed extended or dreumdurted — a . .—i 

through its range of motion — another an clbow—another a 
BO on. There Is no doubt that there is considerable ^ 

Zander apparatus but one should not lose sight of the fact Ujai 
physical therapy must be mixed with brains” in order to 
desired results and there fa no suhsUtute for human hands and 
brains. In America, one might say this form of Zander s^JJ^ 
treatment has not been very popular Less annbersome 
therapy has been dm-eloped espedaHy by McKenrie. It fa a vaioau^ 
adjunct to the restoration of movement and function. 


Rjotuatoi.— Tht Drinker rtsplrator bM beai descrnxd In ^ 
ume I However /rom the standpoint o( the orthopedic surgeon in^ 
trcatmtnt ol infantile paralysis It may be said that, in cart^ ^ 
II the Drinker apparatus is not at hand and functioning aU ''X 
pedic surgeon s armamentarium may not save the paUents Ule. 
IndicaUoas are to carry a paUent through a transltiooal " 

respiratory paralysis. It may be used in cases of intercostal pariuy*® 
gi\*e those muscles a rest. 
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Medical Gymnastics — Exercises- — ^Medical gymnastics or exer 
(Jses consist in musde education and reeducation- Their chief value 
bes In the treatment of patients with mfantlle paralysis spastic paral 
yais brachial birth pals> scoliosis arthntis posturd disturbances and 
neuromuscular conditions The equipment of the gymnasium consists 
of parallel bars upright bars wall ladders stall bars tables benches 
chairs wall mirrors wall exercisers traveling rings horses and floor 
mats 

Active movements are those earned out by the patient Passi\T 
movements are those performed by the physical therapist The latter 
are employed chiefly when active movements are impos^le because of 
weahness pjaln or Igrb of coopieration, or m the presence of adhesions 
that limit movement Resistive movements are those performed by the 
patient against the resistance of the physical therapist and nee versa 

Gymnastics Include those performed on land and those in water 

SwiimiNO — ^Hydbocymnastics — Hydrogymnastics is a term coined 
by Lowman and includes special types of exercises performed m the 
water with and without support Ihis valuable method Is discussed 
m Volume HI 


Occupational Therapy — The Importance of occupational therapy 
cannot be overemphaai^ 

The chief indications for occupational therapy in diseases de- 
formities and dlsabOiUes of the extremities lie in the treatment of such 
conditions as fractures dislocations infantile paralysis spastic paral 
ysls sprains and strains myositis fibrositis and arthritis 
Because It involves active movements It may be employed at a very 
early period during treatment The subject of curative workshops Is 
treated In Volume I 


By giving the patient purposeful acts to perform, making them 
very interesting and educational to him and by stimulating his ego 
one may accomplish very much It 13 very rarely that the patient will 
overdo to the extent of doing harm because he is guided by discom 
fort and pain 

Mock and Abbey state that back injuries form a large percentage of 
the group m which physical therapy and occupational therapy com 
billed can be of inestimable value to the surgeon In case of nerve and 
tendon suture musde transplantation. Infantile paralysis chronic 
arthntis osteomyebtis, tuberculous and nontuberculous joint 
occupational therapy has its important place In some case the appU 
cation fa purely div'crsional while the affected parts are at rest In 
others the work consists m reeducating the joints, musde and nerve 
to their normal functions For those who win not ngntn be able to 
^ on tbtir a now sot of mnsdos or Dtrvas must bt traJned 
to funcUon Nritlici physkal thtrapy nor occupaUonal therapy should 
ho carriod to tho pouit of fatlguo occupationa should ho givm which 
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ore best fitted to meet each peculiar condition of the case. The 
should be encouraged and stimulated, and his achlevementa recogmicd 
and rewarded 

Support. — In the nppUcabon of bandages, one must be 
not to interfere with circulation In adhesive strappings, the inipcf^ 
thing IS to avoid constriction of arculatlon One 
in every case the complete endrcUng of a Hmb by one strip oi 
In the application of splints or braces, one may say that they t ny 
used or abused, depending upon the sMl and experience of w 
who apphes them. Splints and braces are not universal bat 
mdlvidualUed to the particular patient 

Iinmobihxation. — ImmoblUiallon Includes bandagmg stra^dDS* 
sphnts, braces and casts 

Bakdaoes — Bandages arc made of gauze muslin 
woven materials which are resilient and therefore can 
and compression It Is Important in the application oi ^ 

that no constriction of the circulation results. If 
becomes cyanotic the bandage is evidently too tight inw ara 
types of resilient bandages such as the Ace and the Tetra 
These bandages are woven so that the bandage acts ^,5 

support They have a definite place In the treatment of vancme^^ 
and other arculatory disturbances There are combuiaUO" 
with adhesive on one or both sides. 

Splints — Various types of splints are illustrated in Figures St 
55 56 and 57 

BaACES- — ^Various types of braces are illustrated in Fignr** 7 

55 56 57 62 and 64 , mtIv 

The surest way to get rid of braces Is to put them on cuo 
wear them faithfully until they arc no longer necessary 

Casts — ^Every one who engages In physical therapy 
the principles of plaster-of-paris technic and how to handw 
especially those that arc bivalved. 0 lO, 

Various types of plaster casts are Dlustrated In Figures 3 S • 

II 15 51 52 53 and 64 

A cast never made a foint perraanenUy stiff Any stiffiKM 
a disappears. It is the disease or tra«®f^^Liffoes 5 , 

stiffness. When the disease or trauma predisposes to Joint ^ . 

^ e^ly phy^cal therapy Is necessary to prevent stiffn« ^ 
if prolonged interferes with physical therapy and therefore, to u- 
extent is respooilble , f. 

PlMltr jrc muaUy made of crinolina or 

the mnhcj of which U rubbed the plaittr-of paris powder The 
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age is then rolled and stored until used The most common type of 
crinoline is thai whose roeshea are 28 or 32 to the mch. 

When ready for use the plaster bandage is seated m a bucket 
two-thirds full of lukewarm water The addition of salt hastens and 
sugar retards the setting The bandage is laid 00 its side until oU the 
air bubbles have ceased to appear at the top of the water which 
mi>flnq that all the plaster has b^ saturated It is then lifed out both 
ends squeeied and twisted through a small arc, to get nd of the excess 
It IS untrdsted flattened out and the end of the bandage found and un 
raveled a few Inches when the bandage is ready to be applied Plaster 
of-paris bandages should be applied o\’er one or trro layers of stockinet 
One layer of stockinet is most commonly used then a layer of sheet 
waddmg then a gauze bandage and finally the plaster bandage If 
two layers of stockinet are used no other padding Is used except over 
bony prominences such ju the patella, the ankle bones and the heel 
One should be careful to pad the Achilles tendon region because of 
danger of causing pressure 

One bears the expressions corrective ' cast splint or brace. They 
are misncmiers They arc instTuments of retention that is apparatus 
to maintain correction or overcorrecUon after those positions have been 
obtamed by some other means such as manipulation or operation 

Adhesive — Adhesive strappings are of value in sprains and strains. 
Adhesive strapping of a foot and ankle is found in Figures 40 41 42 
and 43 lower back Figures 60 and 61 pelvis Figures 60 and 61 
Other regions frequentl> strapped with adhesive are the metatarsal 
big toe little toe knee hip and chest 
Elastic supports for the metatarsal region the ankle the leg lower 
leg and the entire are of gome value especially m those cases of 
arculatory disturbance in which there 13 swelling of the limb such as 
varicose vdos and in traumatic conditions such as sprain and strain 

Feaios — The most common frames in use are those of WTiltman 
and Bradford Tlie Bradford type is a gas-pipe frame made usually 
of H to Inch gas pipe This is rectangulm- in shape with an elbow 
at each ol the four comers Over this frame there Is stretched a canvas 
'Ihe canvas may be in one two or three piece* 

The ^Tiitman type Is a curved Bradford frame 
A Balkan frame 13 an overhead stnictore consisting of four uprights 
wrrespondmg with the posts of the bed— two longitudinal boanis or 
bar* and two cross bars It is used pnmarfly for overhead suspension 
in cas« of fractures A trapeze Is suspended so that the patient mav 
puTI himself up ^ 

In Locomotion.— These Include crutches canes and artificial 
CauTCira — Crotches are Dlustrated In Figure i 
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are best fitted to meet each p>ecuUar condldon of the case. The pitic4 
should be encouraged and stimulated, and his achievements recogolied 
and rewarded 


Support — In the application of bandages, one must be very cueH 
not to Interfere with drculatlon In adhesive strappings, the Impcrtirt 
thing is to avoid constriction of circulation One should try to inid 
in every case the complete encircling of a limb by one strip of pUsto 
In the application of splints or braces, one may say that they m*y t* 
used or abused dependmg upon the s^ and expcnence of the pea® 
who applies them Sphnts and braces are not universal but molt w 
individualixed to the particular patient 

ImmobilizadoiL — ImmobQIiation Includes bandaging, strai^iinft 
sphnts, braces and casts 

Bandaoes — Bandages are made of gauze, muslin and 
woven materials which are resilient and therefore, can act 
and comprcasion It is important in the application of the bai^ 
that no coustnctioD of the circulation results If the lunb 
becomes cyanotic, the bandage is evidently too tight. There am vsr^ 
types of resfljent bandages such as the Ace and the Tetra banw^ 
These bandages are woven so that the bandage acts Bit rtsh^ 
support They have a definite place in the treatment of 
and other circulatory disturbances There are comblnabon bandages 
with adhesive on one or both sides, 

Spiunts — Various types of flints are Illustrated in Figures 54 
55 56 and 57 


Bbaces — Various types of braces are illustrated in Figures 7> 
^3 14 16 54 55 56 57 62 and 64 , 

The surest way to get nd of braces is to put them on ear y 
wear them faithfully until they arc no longer necessary 


Ca^ Every one who engages In physical therapy shc^ 
the principle* of plaster-of-perls tprhntr. and bow to handle casw, 
esp^y those that are bivalved, « ,0. 

Various types of plaster casts are Illastrated In Figures 3» 5 
II 15 51 53 53 and 64 , 

A cast nero made a joint pennnnently stiff Any atiffnos 
a ^ qu^y disappear. It i, the disease or trauma tot 
or trauma predh^oses to Joint 
nacesaary toTS^ stiffness tte 

if prdonged Int^ercs with physical theraw and therefore to »»' 
extents Is responsible, 

Plasty ban^^ are usuaffy made of crinoline or hulatan 
the meshes of which i, rubbed the plaster-of-perls powder The bsnri- 
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The patient usually learns the best manner of using one or two 
canes. 

When one cane is used It should be placed on the weak or disabled 
side. 

When two are used thty should be used m a manner similar 
to that employed with crutches vu protrusion of the right cane then 
the left foot, next, the left cane and finally the right foot 

Aktotcial Lums — The subject of artificial arms and legs Is dis- 
cussed in detail in Volume II 


Manipulative Therapy Bnacmcnt Forc€, — Manipulative ther 
apy includes that performed gently and over long periods and that 
performed quickly under anesthesia. Local spinal or general anesthesia 
may be used 

One should be careful in performing manipulation under anesthesia 
except in a few conditions 

Basement forc6 may be used In a refracture of bones to correct 
deformity This was a common procedure during the late war 

Manipulative therapy is Indicated prindpolly m those conditions 
which follow several weeks after an injury that is those conditions 
doe to adhesions rather than to arthritis Manipulation is Indicated in 
those conditions where because of a comfortable posture during an 
acute illness a person develops a cootracture such as an addu^on 
contracture of the thigh or of the shoulder or a flexion contraction of 
the dhow or knee 

The foBovring are bnef outlines of tbe techmc in manipulating 
representative joints 


1 Eip With tbe patient completely anesthetued and tbe pelvis 
and opposite leg secured firmly to tbe table the affected hip Is flexed 
with the knee flexed it is th« extended then flexed with the knee 
extended It Is then adducted abducted extended with the knee ex 
tended drcumducted, then rotated inward and outward It is then 
hyperextended over t^ edge of the table In some cases the adductor 
tendons must be divided before abduction can be jjerformed. 

2 Knee WBth the pelvis and tbe other Umb hSd firmly the knee 
IS gently flexed then extended two three or four times It Is not used 
as a pump-handle In all cases of manipulation of the knee one should 
see that the foot and the hip on the same side can be put through 
the normal range of movements 

3 Ankle Manipulation of an ankle includes dorslflexlon plantar 
flenon, inversion eversion supination pronatlon circumduction 
dorriflexion and supination at tbe aame time are the stnt qua non in 
manipulation of the ankle 


4 Foot ilanlpuUtlon of the foot includes that of the subastraga 
lar Joint throu^ the Ursal Joints through the tarsometatarsal J(5nt3 
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Crutches are nreasured lor adults 
height ot the individual Another met^ is to 
from the ardlla to a point 8 inches 

the tooL Crutches come in evenji^ “"'y ^ oj Rnblw dps 

the larger sire should he prescribed and then cut on k “i” 



tl* (jJDiJT ^ 

Fix — SfwcU type ot cnitch. SobrtUaUoa cl ■ bi»dii»l 

should be applied and axfllary pads should be added to 
to prevent irritation and cnitdi palsy , the 

If a patient is allowed to bw wd^t on C®^rward, th^ 
nethod of proRreMlon is as follows place one ^—.Jnltijr 1*^ 



in order to keep the Injured part off the ground witnou 
pelvis and s^ne. crutebtf 


Canes — C anes are used during the stage after 

y may be used In minor cono 


longer necessary They may be used 
crutchr* are not required 


Maiiipul*tivc Therapy 

The patient usually leams the best manner of using one or two 
canes 

When one cane is used It should be placed on the weak or disabled 
nde. 

When two canes are used they should be used in a manner similar 
to that employed with crutches vix. protrusion of the right cane then 
the left foot next, the left cane and finally, the right foot, 

Aktificial Liiib3 — The subject of artificial arms and legs Is dis- 
cussed m detail In Volume II 

Manipulative Therapy Bnaemcnt Forc6, — Manipulative ther 
apy includes thm performed gently and over long periods and that 
performed quickly under anesthesia Local spinal or general anesthesia 
may be used- 

One should be careful m performing manipulation under anesthesia 
except in a few conditions 

Bnsement forai may be used In a refracture of bones to correct 
deformitj This was a common procedure during the late war 

Manipulative therapy Is indicated pnncjpahy in those conditions 
which follow seveul weeks after an injury that is those conditions 
due to adhesions rather than to arthritis Manlpuladon is indicated in 
those conditions where because of a comfortable posture during an 
acute illness a person develops a contracture such as on adduction 
contcacture of the thigh oc of the shoulder or a flexion contraction of 
the elbow or knee. 

The foricrwmg are brief outlines of the technic in manipulating 
representative joints 


I Btp With the patient completely anesthetlied and the pelvis 
and opposite leg secured firmly to the table the affected hip Is flexed 
with the knee fiej«l It Is then extended then flexed with the knee 
extended- It is then adducted abdneted extended with the knee ex 
tended drcumducted then rotated Inward and outward It is then 
byperextended over the edge of the table- In sour cases the adductor 
tendons must be divided before abduction can be performed- 
3 Knee Wth the pelvis and the other limb held firmly the knee 
is gently flexed then extended two three or four times It is not used 
as a pump-handle In all cases of manipuJatlon of the knee one should 
see that the foot and the hip on the same side can be put through 
the normal range of movements 

3 Ankle Manipulation of an ankle Includes dorsiflexion planUr 
^cm Inversion eversion supination pronatlon, circumduction 
dorrifleiion and supination at the same time are the rme q%a son in 
manipulation of the ankle 


4 Foot Manipulation of lie foot fncludta that of the subjutrajm 
far Joint through the taraal Joints through the taraometataraal JeSu 
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iToloa* n 

Crutches arc measured for adults by subtractiag i6 
height of the ladivldual Aaothcr method Is to 
f?r the axilla to a ,»lnt 8 Inches 

the foot. Crutches come la even s^ only a^ tip 

the larger sire should be prescribed and then cut oB Knooer up 



IT fftf tkc 

Fkl 1 — SfKcU type of cnitdi. SobaUtotloB of • IndiW 

sbotild be applied and aadllary pads should be added to th* 

to prevent irritatlcm and crut(i palsy , , the 

... - both 


method 

the opposite foot then the second crutch and tnen pot 

If a patient walks with crutches and one leg “C 
crutches forward then the leg the affected leg ^ 

preferably with a block under the shoe (heel and * tilths ^ 

in order to keep the injured part off the ground withou 
pelvis and spine * km if* 

Canes — Cones are used during the stage after cru wbef* 
longer necessary Tbe> may be used In minor condiuou^ 
crutches are not required 




F»i 3— Lrtb type of crD»4»r cm* for coottnHml chib fert, A ctnwenlU] ciab 
ffrt la m diQd i dayi oW B one foot romcled mud la pksler cut C, both feet 
coTOt^l P CTwm bar mide of toopw drpiewon to mmhiHin otwird rotmtlon of 
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m^ta^halimgEal Joints In tbs metataml Jobs 
tbs taporlmt consideration is plantar iledon. 

.n . 'J** *' (wilc"! entirdy flat and sscnred to U* uMe, 
^shOTldCT is first manipulated gemiy in lorrratd fledon with tk 
forward flodon with the elbow extended, toomd 
wi^ / toe fo^rra both In supination and prtmatloa, gnitk 
Ruction, abduction (boidlng the scapula firmly), badwird 

enaion of the anna arcunMiuctloD of the shoulder a^ couq jete 
wwasfY^ external rotation The most Important roovawnti tlat 
^ obtained are abduction and external rotatlom 
rrrftu w flexed and extended three or foot tines 

witn me foream both In pronatlon and supination 
ut^ jf w ^ ■T'Tist should be dorsjflexed, palmar flexed forced 

!f radialmird and ulnarward, the important cooslderattia are 
aorstflexion and supination 

♦isP be manipulated so that It can be pot Si 

piM Uto of grasp— as thoy^ It were growing a tumbler 
T>rL.!i!'^ In manipulating the neck one should be very csotioas. 
fftff flexion of the bead, extension of the head lateral bend- 

♦S! touche* the shoulder of the lamc sde, ibca 

leff ^ ^ SnduaX rotaUoc to the ri^l and rotatke to tie 

mtwt ^ ^rned that manipulation oftbe neck is erne of 

^ ^ harmful, procednrts to 

which an mdfvtdual may be subjected. 

disabmUes and deformities of tbe 
a very long list, most of rrhlch have been 
in thb Those not dhcimed in detail will be indnded 

mtrMr Special conditions Include congenital, infectious tr^ 

^ mechanical static, postural, neuro^ and fonchooil 

CoNocKtiAL Defects akd DEFOKinrixfi 

^^^^congemtal defects and defotmiUes, the most Important to be 
considered are clubfoot and congenital dUlo^tlon of the 5p 

CLUBTOOT 

calraneovilguj. *11^ 're congenllal eqoinovMta «»< 


Talipes 


Talipes 


/equinua 
\calcaneu3 



Congciutal I^tfectB Deformities nl 



Fm, 1 — Ert iem c type of cOTHtnltil chibfoot taflp et e<iTilno\>n» In boy f u yeui, 
»ho bed bad do trecLmoiL fsote the luTC bome Id the rrfloos of tbc cuboid bo a n . 
(Coortefy of Dr John L. Porter ) 



Fro, 3— Lemb type f croee-ber ast lor coi»*enIU] ctab fret A, crownhil dob 
feet b efand cfayi otd B oo« foot corrected tod b phster ■-■rt 

coneeted D crou btr mide of tongoe depceMon l nahroh^ oututrd roUtion f 
tbe legt. 
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and through the metatarsophalangeal Joints In the metatami jcinh 
the important consideration is plantar flexion 

5 Shoulder With the patient entirely flat and secured to the taHe, 
the shoulder is first manipulated gently in forward fledoD with tk 
elbow flexed then forward flexion with the elbow extended, forwiri 
fleiicm with the forearm both In supination and proaatfcc, psdt 
abduction forced abduction (holding the scapula firmly) 
extension of the arms, arcumductlon of the shoulder and 
internal and external rotation The most Important movoneiils tut 
must be obtained are abduction and extemaJ rotalioa 

6 EIbcnc The elbow is flexed and extended three or four toes 

with the forearm both m pronatfon and supination. . 

7 Wnst The wrist should be dorsjflexed, palmar 

laterally, radialward and ulnarwurd, the jmportant considerations art 
dorslflexion and supinatiom u ^ 

8 Band The hand must be manipulated so that it can be pn 
the position of gra^i — os though ft were grasping a tumhlet 

9 Btch In manipulating the neck one should be very 
Produce gentle flexion of the head, extension of the bead, latciw 
ing 80 that one ear almost touches the s^ulder of the same . 
the other aide then gradual rotation to the right and rotaflan o 
left The reader is warned that manipulation of the neck is oi^ ° 
most delicate and It may be one of the most harmful, proceourts 
which an individual may be subjected 


The ctmeUbons which may cause disabilities and 
extrtsmlties constitute a very long list, most of viUch have ^ 
floned in other chaptcra Those not discussed in detail will be 
In this chapter SpeaaJ conditioiis include congenital, infettoais 
made, mechanical static, postural, neuropathic and functkmBi oa- 
ordera. 


Congenital Dejxcts anp DzroizMiTixfl 
Under congenital defects and deformitie* the most important to 1 * 
considered are clubfoot and congemtal dislocation of the hip 


CLtJBFOOT 


aubf<^ may be congenital or acquired, , ^ 

In clubfoot, the two main types are congenital equinovanis 
calcaneovalgus 


Talipes 


Talipes 


jeqninus 

(calcaneus 
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taneous reductioiL In the older cases treatment includes manipulation 
under anesthesia retention in plaster casts which are changed m 
periods ranging from 3 to 6 months then follow up treatment which 
includes cierdses and baths such as the bnne bath of Denuci and the 
Galearri Putti and Ridlon mampulatfons Open operations are re- 
quired in those cases which cannot be reduced by the closed method 
or m those hips which will not stay reduced b> the closed method 

The chief manipulations or maneuvers for the reduction of con 
genital dislocation of the hip mclnde those of Pad Loreni, Caleairi 
Putti Ridlon Bradford Davis and CaloL E\’ery teirtbook of ortho- 
pedic surgery describes some of these methods At the time of change 
of the cast and following Its final remo\’al bathing of the hips and 
lower ertrcmitles m warm water and application of beat follow^ by 
gentle massage are Indicated As a rule th^ patients can be trusted to 
return the leg? to normal position by being allowed to exercise them 
cautiously espedally in warm water 

CONGENITAL DISLOCATION OF THE KNEE 

Congenital dislocation of the knee fa a rare deformity characterfaed 
by genu recui^-atinn or a backward curving of the knee Joint The early 
treatment consists In gentle manipulation to fiex the knee and the 
application of a splint or plaster cast to bold it In the flexed position 

MacFarland and MeJIurray have devised an operation sechonmg 
part of the quadriceps femoris muscle followed bj flemon of the knee 
If the child fa seen and treated very early operation is rarely 
necessary 


CONGENITAL DISLOCATTON OF THE SHOULDER 

Congenital dislocation of the shoulder fa a \-erv rare deformity 
There are not more than 35 Instances reported in the literature several 
of which are not authentic. The treatment consists in gentle manipula 
lion and retenllon followed by physical therapy including gentle 
massage and more gentle movements. 


CONGENITAL FLATFOOT 

The etJologic factor of importance In congemtal flatfoot Is heredity 
It fa more often transmitted from the father s than the mother s side 
The Importance of the accessory scaphoid should not be overlooked 
This fa an adventitious bone In the rt^on of the tarsal scaphoid. The 
important factors are the early recogmtlon and early treatment The 
best early treatment is a plasler-of parts cast maintaining the posterior 
portion of the foot in supination with the fore part of the footfa nro- 
naUon that Is the posterior half of the foot should be Upped outiwd 
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The treatment may be divided into early, intermediate 
Treatment includes manipulation, overcorrtcUon and retento 
braces or spUnts. In the final stages of treatment, one 1 ™°^ 1 ®?“ 
shoes with modifications, exercises, massage and 

When one finds congenital equlnovams, be produces a caianco- 
vnlgus and vice vena „ ,, 

Pes planus is flatfoot Metatarsus varus Is 
per cent of congenital clubfeet arc of the type In 
pointed downward and inward type occurs cmct ^ 
births, 65 per cent are in males and 57 per ‘nf^o tocd- 

The delormity is usually said to be due to 
ity is found to be a [actor in 5 per cent of the cases, 

cent of the cases are In the first bom. ,,,vt decree of 

The chances ol cure depend upon the age, the 
deformity) the degree of rigidity the may I* 

sistencc of the treatment and observation ^ 

necessary for months, and care and supervision ioi y 
narrow foot Is much more amenable to treatment 
chubby foot 

Treatment.---The treatment for clubfoot iMy ^ tbe 

during infancy, during cbfldbood or In adult life, out jpef 

better The object is to correct the deformity w STcwde ft 

to maintain the correction until proper use of w iw 
permanent Some form of trealmeot should be ^ wUi* 

The means of conectlng the deformity are manipolatlon i Qngfjd® 
out anesthesia) the use of casts and braces, and Tbc 

is rarely necessary when the patient is seen soon juw rtrapplBft 
various methods of retention consist of bandages, aaMSivc 
plaster-of-paiis casts and braces , (evtf 

I cannot recommend too stron^y the use of plaster cor 

though the infant be but one hour old) to retain 
rccted positiou which has been obtained by gentle ^ 

Manage ezerdaes and modification of shoes are ot^ f-idocsso^ 
importance. In older Individuals, operations on the bone*, 
other tissues may be necessary ««»(no mss' 

In clubhand the treatment indudes manipulation he 

sage further manipulation braces and eicndses, C)pet»“°® 
necessary 

CONOEKnAL nmoCATlON or THE HIP 


Congenital dislocation of the hip is the most import^t 
dlslocatlojL The displacement may be upward bachwaro or 
Tbc most common U upward and backward. Early ^ 

what Putt! has described as a triangular frame which is ,ncs>* 

child 8 legs so as to produce abduction which usually results m 
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Traumatic Conditloni 
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sprain strain, rupture of muscles rupture of tendons flat feet, knock 
knees and bowlegs These conditions are described at length in other 
chapters 



ABC 

Fb. 8 — Tnamidc right flitfoot (•) frwt tVw (b) raix vlrv (c) aiLf ee twl ia « 
plertcT Oft. 


In regard to trauma and postural cases practically all physical 
therapy agents have been discussed lo the chapters on fractures and 
disloGUions m joint injuries (Vols II and III) 

ffPRAmS AND BT31AINS 

It has been stated that a sprain Is worse than a break.” This is 
grossly untrue because most sprains are mistreated. The proper treat 
ment for a spramed ankle for example, is absolute rest and elevation 
of the limb the application of cold and a compression bandage In 
athletic mdividuals weight bearing should be encouraged In others 
It IS contraindicated. 

McnneH advises early movement and massage without fixation 

Smart advises the early use of graduated muscle contractions by 
means of his electric cofl and no unmobllization 


RUPTUaE OF MUSCLES 


In cases of rupture of a muscle the early diagnosis is Importanti The 
treatment includes rest relaxation of the muscle application of cold 
and ratanUon jupport. RaemUy It has bttn advistd to intact noTo- 
calne Into tha muscles to cause reiaiaUon Heat massaea and rattle 
active movements are Indicated. ° 
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and the fore part of the foot tipped inward w that the big toe « 
the cast The cast should be replaced every two or thr« 
be followed by adhesive strapping or, preferably, a 
tlons of the shoes ore very important and consist in 
Inner border of the heel and the outer border of the so^ rot 
the shoes are of value In supporting the longitudinal 
should be started as soon as the child can comprehad 
important and contrast sprays may be used for older chUoren. 


SPASTIC PAAALVSTS 

The causes of spastic paralyris are mtra and 
Intra utenne causes are defect* or conditions within ^ ^ ^ -jj 
cysts and bemorrha^ The obstetric causes are traiinmdomx^ 
Immediately after, birtlL The latter is illustrated by 
at resuscitating a “blue baby ” The treatment ctTOS^ in 
and curative measures, prophyiaais Including j 

The curative measures Include the following lumbar punrtt^^j^ ^ 
tion swimming stretching of contracted structures, waiting, 
walker or crutches braces and neuromuscular training , 

Id the treatment of spastic paralysis one should cmphas«* ^ 
of heal In order to relax musdes withholding massage, ocne- 
ness in handUng the patients, to the extreme degr^ i 
ments A movement directed py the brain and carried out py i-^olscs 
muscle or group of muscles, with no overflow 
producing purposeless movements is the acme of penonnw ^ 
Lowman has cmphasited the value of a lo per cent 
perature of the water used in swimming over that usca 
myelitis cases 


BRACHIAL BOITH PALSY 

In brachial Mrth palsy the Important points are , twtcHal 

and early treatment A new bom child with the diagnosis ^ 
birth palsy should have Its arm suspended from the wire 

by a *lmg In the form of suspension guy ropes A very 
bra^ of the Sever type should be made Physical therapy 
Includes massage and gentle manipulation Operations are 
In certain cases They usuaHy arc required In those cases 
bf*® negiecied. The most important operation Is the minor 

the name of Sever in which the pectoralis major and u*/-«nul*ri5 
tendons arc cut In some cases the coracobrachiolls and so otodc 
are also released Klelnberg has recently advised a 
operation which is evidently very benefidaL 


Traumatic CoNurnoNS 
Traumatic conditions Include Industrial occupational 
or sUtic These Include fracture dislocation fracturc^W®® 
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HUP TUBE OF TENDONS 

Rupture of the tendon often requires suture wblch sliould be done 
early so that active motion can be instituted as soon as possible. 
Splints beat, massage and gentle active movements are mdicated. 


FKACTUBES 

In the treatment of fractures one must emphasixe the importance of 
rest, reduction retention early active motion beat and physical 
therapy Some advise occupational therapy as being of greater value 
than physical therapy 

This subject is discussed at length in Volumes II and HI 


DISLOCATIONS 

(See Lindsay and Brown VoL HI ) 


Conditions cf Infectious Objcin 

Infectious conditioos Include tuberculosis syphilis Charcot s joint, 
syringomyelia, infections with pus organisms mfectiocns with imusual 
organisms osteomyelitis infantUe paralysis and encephalitis 
The physical therapeutic measures that are of value In infections 
are beat. In the form of radiant beat or fomentations elevation ultra 
violet and roentgen ray therapy and hydrotherapy In the form of 
packs One must be careful to prevent contractures deformity and 
adhesions. The technic of maslons and drainage is not Included in this 
chapter 


TUBEBCULOSlS 


In the treatment of tuberculosis of bones and joints the important 
factors are rest, proper splinting prevention of deformity correction 
of deformity ff ft has ocnirred and preserv-atlon of function or the 
restoration of function If it cannot be preserved 
In the treatment of tuberculosis of bones and jomts many physical 
therapeutic agents are of great value These mdude rest, recumbency 
support, immobOiiation plasfer-of parts casts braces therapeutic 
baths behotherapy phototherapy and occupational therapy 
Arthrodesing or stiffening operations are of great value. Thev are 
^rformri on tho spiM hip knee ankle, shoulder elbow and mlsL 
Tb^ read^ « referred to teitbooU of ortbopedrc snrgery for de*^p- 
tions of these operations uestnp- 





Fw. I —Extirac type of LDbntDe par 
alyiit wl(^ detm ot ddonsttki tni 
dtabflily 


Fib. II ~~A girl e( 6 yean wbo had 
hieritne panlyrii t tbe age ( yean. 
Note total right tcoBocb with the ihort 
enhig ( tbe right kg. vitkfa produ ce d 
aa IsequaSty of the gluteal cr e am aad 
dLmpte* hi tbe regkin* of tbe poaterio 
nprrior lH«p aptoea. 




Fia j, — CaUpCT bncea wHh 
loci at the iuecs ««ed oq 
a patlnit mh had lafuilfie 
P*ral>rii. 


Fio. u— Two looafcg bram 
■,l»dy t**ce for exteariTi 
^lyri* doe to arrteitor poflomye 
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fia. boy 0{ lo y«n tobcrcaleA of Ibe >pte« Irtold bT • ^ 

ftuloo follow^ by t body cwL 


SYPHILia — CHARCOT JOWT 

t^tment ot syphOb one mujt be careful to 
^ty !U^ It deformity has occurred, It should be con«^ ^ 
physical therapeutic means Inciuded ate massaje, splj^ 
Phototherapy and diathermy SpedSc treatment Indu** 
maiarta and arsphenamltie is not discussed in this chapter 


OSTEOMTEUnS 

mimti^'"^*'°“‘ '«‘«>n'ynUtts three methods wffl be beie«!f 

kes-KjS 

means of by Baer which is the treahW’^ bT 

spedal proJSfttfe ^ the^'' 

nuRRois are ^ »^ggot are tlcrill«d 

erceilent results trittiap ^"Sod^^ numerous repor« 




portant in order that a strong group of muscles may not overcome a 
weak group 

In the case of a shoulder the arm should be abducted to a right 
angle for most of the day and ni^t being released four or five rir^ 
dally and placed in adduction for a few minutes each time One must 
be on guard to pre\*ent cootracture in adduction and internal 
rotation. 

The elbow should not be allowed to develop a flexion contraedem 
the wnst should be held in dorsifleilon and the fingers In the position 
of grasp One must guard against pronation deformity One should be 
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3 The aluminum and potassium nitrate treatment Is the use of 
this chemical done into n poultice using rolled oats, whkh fa 
piled to the limb There ore reports of excellent results folkjwlii| thfa 
method 

The physical tbcmpieutic measures that may be of value In vxx 
cases of osteomyelitis include phototherapy, heliotherapy, the ariKt 
arc lamp and occupational therapy One must endeavor to miiutih 
muscle tone and counteract atrophy of muscle. Transfusion of Wood b 
Indicated in some cases 


ANTERIOR MUOlTYELmS 

In the treatment of anterior poliomyelitis, or Infantile 
physical therapeutic measures are indicated in every stage, Inihawt 
the preparalytic, paralytic, subacute and chronic, I>uring the prepia 



Mnim Is probably the owst Importool 
of W lisJUons or 

^ (“’“JO” includes 

o' ‘n a position ofnautral musda piUI U ^ 



poftant m order that a strong group of muscles may not overcome a 
weak group 

In the case of a shoulder the arm should be abducted to a nght 
angle for most of the day and night being released four or five times 
daSy and placed In adduction for a few minutes each time One must 
be on guard to prevent contracture m adduction and internal 
rotation 

'The elbow should not be allowed to develop a flexion contraction 
the wrist should be held In dorsiflenon and the fingers In the position 
of grasp One must guard against pronaticra deformity One should be 
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very careful, if the thumb muscles are involved, not to allow deformity 
to occur 

Bed positions arc maintained Ity means of pillows, boards il the 
foot of the bed, boards under the mattress sandbags salt ba^ a*, 
splints and braces \Vben the patient fs ready for walking, crutcba 
or a special walker is to be used 

The causes of deformity arc unequal muscle puD, the 
gravity and the early use of weakened muscles. The came of &■ 
abllltv U weakness of the muscles The various physical 
agents include medfcal gymnastics, massage, excrdses contrast 
neuromuscular reeducation and underwater gymnastics, I 
few cases used fever therapy that is, Intravenous injection of typhw 
vaccine 


ENCEPnALlTIB 

The important factors to be mentioned here are the 
deformity, the correction of deformity and the prevention of 
The agents used are casts, braces splints crutches and canes N 
muscular reeducatioD Is very important Operations on sympau*^ 
nerves are often of value- 


CoNttmoKs 0? MECHAjncAi. oa Siahc Origin 
The mechanical or static group of ccoditioos Include flatfoot, rat» 

ATSfll nnrl himrlp^ . . 



u Springy in order to avoid jara to the brain, spfnal jIjp 

dominal organs Anything that Interferes with that function 
whrfe body The hanntul eficcts ot toot dUUlrbailcts 
in ^ foot, leg knee, back hip the nerves and the genc^ 

/ causes underlying foot disturbances are concerned wtin 
heredity occupation Injury, infection hard Jooc^ 
ridewalks asphalt streets shoes, bcaiery, the automobile »» ^ 
proent-dny living conditions 


TOOT ©ISTUaEANCEB 

^ deforStt (3) diMM® of the b®o 

JoInU and(4)tnmon 

— feet— deformitJes that are 
of the Hupemumerary toes, united io^ 

Acoulred ^ overlapping and 

•» Infantne paralysis « ^ 

^ ^ to depression of the fora ot the fort or^ 

'*• region and to bunions Traumatic conditions are due to Ir*®” 
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and dislocation Warts papillomas hard and soft corns and drcula 
tory disturbances are acquired conditions 

Diseases of the foot are chiefly tuberculosis syphilis osteomyehtis 
and epiphysitis or mflanunation of the growth<enter of the bone 
Arthntls or rbeumatism may be due to any germ, to metabolic dis- 
turbances or to mjury 

Posture and Hygiene of the Feet. — Selecting the Cotmcr 
Shoes. — The subject of shoes is very important The first question to 
be considered Is whether shoes should be high or low-cut Both ha\*e 
eminent advocates but to my mmd the preponderating evidence is in 
favor of high shoes Lace-shoes ore, as a nile preferable to button- 
shoes 

There has been much discussion in regard to the flexibility or 
rigidity of the shank of the shoe Individuals without foot troubles may 
do very well In flerible-shanL shoes Those who have foot troubles 
correctable bv exercise only will do well In flexible-shank shoes but 
for that large number who need both exercise and support the ngid 
shank shoe is at least temporarily of much greater value. The shoe 
shcrald have a round toe. It should have a medium width shank- It 
Bhoold be made over a last with a straight inner border The height 
of the heel should be within reasonable limits as both extremes are 
undesirable not only because of the effect upon the feet but especially 
because of the effect upon the back. Shoe fitting Is an art too little 
known. Every individual should change shoes once every day if 
possible Shoetrees or shoe-forms are valuable. Rubber heels as a 
rule, arc of distinct advantage In minimixing the repeated shocks to 
the feet, legs and spine, and to the abdominal and pelvic organs 

Gaxtzrs — Constriction of the leg is harmful to the circulation 
This IS true whether the constriction be caused by a circular garter 
or by rolling stockings in a hard ridge or knot At the beaches one 
sees many young girls and women with deep ridges just alwe the 
knees caus^ by circular garters This causes interference with the 
return drculatlon of the blood end produces varicose veins 


Bathing the Feet. — Cleanliness of the feet is of the greatest Im 
portance Ordinary bathing of the feet should be carried out once 
daily The soap used should be of a nonimtating variety and the foot, 
after bring dried should be dusted whh a simple dusting powder 
For “tired feel” the addition of small quantities of salicylic and borK 
adds to tbe water may be helpful 

Conirait sprays for tic tet and lags are administered by sitting on 
tire side of the batitub and sprayfng the feet nod legs with warm 
water for one minute and cool water for one irunute Alternate la this 
i^ner for ten ndnutes twice dafly Increase the contrast of the water 
g^tit^y from to day Many prefer to use the warm spray for 
two minutes and tbe cool for half a minute P» y or 
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Contrast baths, nithougfa not so convenient are 0/ dHtnrrt vabcfc 
Improving the drculalion of the soft tissues of the foot aod bj. To 
take a contrast bath obtain two buckets, each large enough to 
both feet Fill one bucket about two'thirds full of warm witer lod tie 
other about two-thJrds full of cool water Sit alongside of the bociefa. 
Place both feet In the warm water for exactly one mmate. Remove feet 
and place in the cool water for exactly one minute. Alternate in tte 
manner for ten minutes, i e., five minutes In each bucket locrttse tie 
contrast of the water gradually from day to day If the cool ipffici* 
tlons are unpleasant reduce their lime to 15 to 30 seconds. 

Massage. — Massage of the feet Iwia dally, speeding a few nrimiles 
every morning and nl^t, is an excellent tonic. In this massage H h xtfl 
to use cold cream cocoa butler, oUve ofl, ofl of wintergreco or c 
analgesic ointment such as the following 


B OW muhliabe 
MUerSd 
MenlhoHi 
Camptiaru 
RwtoBj 

t^BC. iqow ro«u 



«sl 


^ et ft one. tsd put In coaipdhJe tube or Jer 
Sis. U»e exterBa)]y for 10 ">1« tirfce daDy 


bu* use « deep rotatory movtmeiit ol tl* 

thumbs and fingers 


I AppUcatlona- — Hot applicatiorrs, conslstfog of flairrwt dr^ 

^ r™S out of a hot saturated soluUon of magiieslum 
we of value fa relJevfag the ordinary painful foot. 

Eiercist—For the voune rrfri’s foot there is no e«rd« f 


^diS^ “'“Sf’e tone but careleas methods on the part ef ^ 
SX ““»e arahe* to break dorm totad ^ ^ 

tlK oge of°t^. Toe^toefag should not be begun as • y 
overdone mav Ballroom dancing la excellent ejeid« 

metatarsal or^am^”“ sjanploma of metatarsalgfa, 
are ideal eietw...f^°'^ ^ Ice-skating and rol*er-sks^ 

figureStfa^E^ 'eet and legs -mille skating on I®- 

1-^ » IsLLt?'';? ^ strapThoufd be tram orar te 

be worn outild7tl^w'^“ bandaged or a ilnte-sWP 


ctsea have been ®echea a great man; 

l^pared. They wiU be described later 



painful Hecla 


When the bnua of the bfg toe joint fa Intoed « fa calM » 
and corrapontfa with housemaids tnee. Bollux valgus is the tern 
applied to the outward deviation of the big toe a bun^ orare 

rL region of the fifth toe it fa called a ‘bimlonette ^ 

other conditions of importance in the region of the big toe via ripd 
toe joint rheumatic or gouty Joint and sesamoiditis or inflammation 
of ODC or both small bones trader the joint 


HAICUEB TOES 

Hammer tots are deformities that are inherited or acquired Sudi 
a toe IS often the site of a com. Overriding and undertiding toes 
ma y often bc trained to gtorr Into normal position by simple adhesive 
Strapping Occasionally a toe la so long or so delonned that a surgeon 
should be consulted as to the proper measure to be taken regarding it 


PAmrul. HEELS 

Pain In the heel may be due to a bony spur on its under surface 
or back or to bursitis or chflblalns m this region Very often In the 
two latter cases It b necessary to rtmo\T the counter of the shoe, but 
irequently elevation of the heel In the shoe wUl afford rehef 

For ordinary infections of the foot — as a temporary measure — a 
hot saturated Epsom<saIt solution applied contmucmsly ^ the form of 
Wet applications with considerable elevation of the foot, mil be of 
much value. 

Concerning the care of the feet at various periods of life, I wish 
to say 


1 The hijant^s foot If there b no deformity care of the Infants 
foot consists of bathing and the applicaticm of a dusting powder If 
there b a clubfoot do not wait untfl the child b a year old but haw 
treatment started Immediately even during the first day of life 

2 Tie young chMs foot It b Important that the baby's stockings 
and shoes fit properly Fat babies should not be encouraged to stand 
too early as there b danger of causing bowlegs or knock knees Stiff 

shoe* that b shoes reenforced with molded leather are of value 
in tome cases of weak feet Babies should wear white stockings but 
we should be taken to prevent the shrinking of the stockings from 
wwtog as ^ lijht a sock causes foot-compressira and 
produces mjurloui results 

3 Care oj tke Jeet oj Ike adolescent boy or girt From intanev to 
m^rity prop« and abundant eMrosa of the foot mmdes tspedrflv 
flw of tlK areba fa of lia hfgheat taportance. One sboufd^i^^St 
tw the arch fa weak but should afm to strengthen ft earlv nmt tn i .1,, 
It Sfaong In buyurg sh«, fc adoIesr^nuXSily^Krdr S 
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Contrast baths although not so convenient, are of dt^lact vsloe m 
haaproving the drcuJation of the soft tissues of the foot and leg. To 
t^e a contrast bath obtain two buckets each large enoogh to cootiin 
both feet FOI one bucket about Iwo^tlurds full of wann water and the 
other about two-thirds full of cool water Sit alongside of the buckets. 
Place both feet in the warm water for exactly one minute. Remove feet 
and place In the cool water for exactly one minute Alternate in this 
manner for ten minutes i e , five minutes In each bucket. Increase the 
contrast of the water gradually from day to day If the cooJ applki- 
tions are unpleasant reduce thdr time to 15 to 30 seconds. 


Massage — Massage of the feet twice dally, spending b few minutes 
every morning and night, is an excellent tonic. In this massage It is weQ 
to use cold cream cocoa butter ohw oil oil of wintergreec or u 
analgesic ointment such as the following 


^ OW tauttberfa^ 
K 6 & uficyAd 
UenUiotb 
Cwiphanie 
PbraoUj 

Uu aquw roMa 
UttcUn 


*1 
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of tie 


Hot Application*.— Hot appUcatloM consIjUng of flaonri drw- 
gs tmiBg Out of a hot saturated solution of magnesjum sulpiste, 
arc of value in relieving the ordfnaty pamful foot. 


Sudi^S . methods 00 tiie part of ^ 

tots ofT™". To'-^.dng should not be begun as a mie 

years Ballroom dancing la exceOeot exercise, but If 

orStata^t to ^ 

are l*al eierd^!r(°^ Ice-sUting and rolier-*k^ 

Inx If necesMrv ^ leather strap should be worn over the stexi 

of to !^XZ5*'aiS°;ra’^!,“' Si‘'«OT<.rtlDg 

dses hare been ST 
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BtlNIONS 

When the bursa of the big toe joint Is inflamed It is called a bumon 
and corresponds with housemaids knee. EaUttx valgus is the term 
apphed to the outward deviahon pf the big toe. When a bunion occurs 
In the region of the fifth toe It Is called a “bunlonette There are 
other conditions of importance m the region of the big toe vix. rigid 
big-toe Joint, rheumatic or gouty joint and seaamoiditts or Inflammation 
of one or both small bones under the Joint. 

HAMMER TOES 

Hommer toes are deformities that are inherited or actpured. Such 
a toe is often the site of a com. Ovemding and imdemding toes 
may often be trained to grow Into normal position by simple adhesive 
strapping Occasionally a toe Is so long or so deformed that a surgeon 
should be consulted as to the proper measure to be taken regarding it. 

PAJNFXnt HKO.S 

Pah la the heel may be due to a bony spur on its under surface 
or back, or to bursitis or chilblains In this region Very often m the 
two latter cases it Is necessary to remove the counter of the shoe but 
frequently elevation of the heel In the shoe wilJ afford relief 

For ordinary InfecGcms of the foot — as a temporary measure — a 
hot saturated Epsom-salt solution applied continuously in the form of 
wet apphcations with considerable elevation of the foot, will be of 
much ^ue. 

Concerning the care of the feet at various periods of life I wish 
to say 

r The tnjan^s foot If there Is no deformity care of the Infant s 
foot consists of bathing and the application of a dusting powder If 
there is a clubfoot do not wait untD the child is a year old but have 
treatment started immediately even during the first day of hfe 

2 The young cktUTs foot It Is Important that the baby^s stockings 
and shoes fit properly Fat babies should not be encouraged to stand 
too early as iere Is danger of causing bowlegs or knock knees Stiff 
ankle shoes that is shoes reenforced with molded leather are of value 
In some cases of weak feet Babies should wear white stockings but 
care should be taken to prevent the shrinking of the stockings from 
frequent washing as too tight a sock causes foot-compresion and 
produces injurious results 

3 Care of the feet of the adolescent boy or gtri From infancy to 

proper and abundant exerdse of the foot muscles especially 
those of the arches is of the highest importance One should not wait 
tm the arch is weak but should aim to strengthen it early and to keep 
It strong In baying shoes for adolescents especially when their feet 
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Contrast baths, although not so convenient, are of distinct value in 
improving the circulation of the soft tissues of the foot and kg. To 
t^e a contrast bath obtain two buckets, each large cnou^ to cnritahi 
both feet Fill one bucket about tm>-thirds full of warm water, and the 
other about two-thlrda full of cool water Sit alongside of the bocieti. 
Place both feet in the warm water for exactly one minute. Remove feet 
and place in the cool water for exactly one minnte Alternate in this 
manner for ten minutea i e , five minutes in each bucket Increase the 
contrast of the water gradu^y from day to day If the cool applica- 
tions are unpleasant, reduce their time to 15 to 30 seconds 


— Massage of the feet twice dally spending a few minutes 
every morning and nl^t is an excellent tonic. In this massage it fa wtD 
to use cold cream cocoa butter ohve oil, oil of wintergreen or an 
analgesic ointment such as the foUowing 


B OH gaultberbe 4 

AdcU 4 

MretJhoUi 4 

Ctinphcrnie 4 

PbetwU* j 

OiUt *<7iae raae 15 

Ltaoha 15 

If on^ aed pot Id coIkf«ih> tnbe © Ju 

Slg. Dae extermllx lot to min. t»lca dillr 

^ skin but use a deep rotatory movement of the 
thumbs and fingers 


, Applications. — Hot applications consisting of flannel dress- 

gs jTu^ out of a hot saturated Bolution of magnesium sulphate 
are of value m relieving the ordinary painful foot 

young girl s foot there is no exercise of 
frv.. ordinary ballet dancing if properly Uught It b 

•nH fr. f entire body m developing balance, pob* 

careless methods ra 5 ie part of 

mmintr »+ cause arches to break down instead of he- 

tbe flffp nf Toe-<^dng abould not be begun, as a rule, 
overdoM mnv dancmg is excellent exerase but if 

»:piptoms of ^tarsalgia, i e. pain Jn ^ 

are Ideal Ice-skating and roller-sk^i^ 

of the lonKilDdlSrUd°L^l!!i$eII^'S.°' ““ 

d>« have Prope^ed'^^^t^de^S' Z 7 
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because U premdea a point of attachment for the AchTHes tendon and 
furnishes the initial baring surface ol the foot as It Rtrifcea the ground 
in vralkmg 

When a foot is m action it Is supported chleQy by muscles but 
when standing chiefly b> ligaments. 

Foot Postuie. — ^Normally a plumb line dropped from the middle 
of the kneecap falls throu^ the middle of the tibia the middle of the 
ankle joint and a point between the roots of the first and second toes 
If a plumb Unc is dropped from the middle of the back of the knee. It 
should be parallel wii and bisect the heel tendon 

Footprints may reveal a high or a Jow arch, but they are not of as 
much practical value as is often supposed 
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are growing very rapidly or when the feet are unusually long tnd 
narrow care shc^d be taken to see that they are fitted properly 

4 Tht adult In the care of the adult foot, eierases massage and 
contrast baths arc Important Here proper fitting is necessary The 
fluoroscopc which Is in fairly common use at present is of great 
value m obtaining proper fitting shoes The most important measure- 
ment is from the tip of the heel to the middle of the big-toe Joint 

5 Tht foot of a pregnant woman must at all tnnes be properly 
supported becai^ during fhU period there is a tendency to a rdaia 
tion of the supportmg structures due, first to the altered metabolisin 
and secondly, to the Increased weight her feet are required to cany 
She must not go around the house barefoot or m be^oom slippers. 
Her feet shoold be exercised and massaged twice dally 

6 In old age frequent elevation of the feet and legs Is a valoahk 
aid to the droilation of the lower extremities. This treatment is useful 
for any one past middle life It may bo followed to advantage for i® 
hour every morning and afternoon. 

7 Durmg and after an tnfeclton such as tonsillitis, influenxa, scarlet 
fever and the like, bedroom ahppers should bo avoided great care 
must be taken to prevent the rdaxation of the supporting struct^ 
of the foot due to the toxemia or poison resulting from the In ferno n- 


Under the term “occupational foot conditions ” we have the foot 
troubles of the dentist, policeman iceman, barber, waitress, nn^ 
orderly chauffeur dancer and soldier The peculiar droimstances that 
cause these disturbances cannot be enlarged upon here but thear treat 
ment comes under the general rules laid down In this chapter 

St an d in g causes more strain on the arches than walking because it 
ninusbes no Interval of reUef from weight-bearing. Many perBOos can 
walk miles without tiring but suffer considerably if compelled to stand 
m a street car or elevated tram for thirty minutes. 


P^ology of the Foot— The physiology of the foot 
entefly of the m echan ics of a member whose function is twofold first 
wt^t-b^g and second flexible locomoaon. 

Nomuilly a plumb line dropped trom the mlddlfi of the bieec^ 
tbi^gji the middle of the mortise-bone of the ankle and throagh 
a^nt between the bases of the Brat and second toes. This Is fawm w 
bne. In a normal foot, a bne drawn through the 
middle of the great toe and contlnoed backward passes through « 
central point In the heel 

Tw Witt of greet Importance are the astragalus and os cal^ 
because it is the mortise-bone between the 
^ utragalus artrculatea with the tibia fibula, scapboW 

** objected to more superiocumben 
weight than any other bone in the body The os calds is important 
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tbe inner surface (the Ubials) are stretched and lose some of their 
power It is a phj^ologic law that when a normal tendon is over 
stretched it loses power and when allowed to contract, it promptly 
docs so thereby usually gaining m strength There is gaping of the 



Fu. II. — HJ(ii degree of prcauHoii or flat feet Note l*ncc eioit«e» of tlie fint 
BSelsUiKl hi— til with boslou &sd hallox viigOL 


hones on the inner border of the foot and compression of the bones on 
the outer border 

Careful examination often reveals that tbe general muscular condl 
Uon of a child suffering from flatfoot is below par there may be a 
8«ncralued muscle weiiness Knock knees are more common iKnii 
bowlegs A round back is freijDently present The mother says the 
^hfld Is awkward that it does not walk properly and that the anVU 
^nes protrude. There seems to be a bone displaced the ankles hnter 
fere and tbe child complains of early fatigue has ‘Veak ankles” 
and runs the shoes over unnaturally The chdd does not want to run 
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The subject of flatfoot can be discussed under flatioot in diSdren, 
In infants and In adults The early treatnrient is very important and it 
support supination exercises, massage contrast spnyi, 
modification of the shoes and Inserts in the shoes Iklany operadocs 
^ve been devised for the correction of flatfoot, ladudmg thcae oi 
Perthes GWch Lord MiUer Clark and Hoke, 

The subject of flatfoot among Infants and children is becoming 
more and more important. The defect has not been given proper 
coasideratlon Heredity is undoubtedly a very Important factor ra 
causmg this malformation and In my experience the paternal partet 
is usually the one inTOlved The various periods at which feet aboold 
^ inspected arc at bhrth, six months one year two years three yeaik 
four years and adolescence Nalurallj one would anticipate more 
anatomic deviation of thU kind in the negro but it docs not appear 
^at ^ disability or discomfort is more common in that race, Certiio 
disturbances In intra-uterine Ufe might ^TpUin some cases lor in* 
*^ce unusual foot-position of the embryo might cause fh Any o»- 
mUon causing weakened musculature may pr^uce flatfoot I have 

had cases following diphtheria, 

^ ^ definite type of weak pronated or flatfoot that appears 
co^drat with adolescence in long alecder, rapidly growing feet, 
*sp«^y in prls Focal infection such as tonsillitis msy came fiat 
foot by a toxic relaxation of the supporting strudares unprotected 
prc^hylactic measures. Th^ mfections might cause a todc 
arthritis or rheumatism with resulting rigid flatfoot deformity Such 
quite resistant to treatment 

tJPestty Muses flatfoot in two ways first by the strain of an « 
^ ^ usually a dhrpreportion ’between the weight to 

^ ^ ^ ^ J^rer legs tecosd, 

*^«rbance3 such as ore most likely to be seen in over 
wejght boys and girls Knock knees are often found in these difldren, 
l^u^may resiflt In a flatfoot Infantfle paralysis is a freqwnt 
^ mechanical effects on muscles, ligaments 

and capsules of the joints and bones. 

^ Flatfoot—One of the meeban^ 
^ to be the Inward and doTrnward roUUofl 

or effect of 

Ij tilted medUly canyllisj!’' 
“ ttat the weight .trikes . gtodog 
on tUj b Injurious. The fxrMOi 

teodora on the outer .urfKc of ,i^ contract. Those W 
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correct other condltlona such as knock knees or bowlegs The toeans 
to these ends Include proper shoes exerases massage contrast foot 
baths recent pads, plaster-of-paris casts and operation. 

The child should be tau^t to walk with the feet parallel or 
toeing-ln sll^tly It should come down on Its heels, tilt Its wtight to 
the outer border* of the feet and come up on the toes with a spring 



Fb. is - — nhstmttas tmxT tul ootef border leaMmsnti of H. O Tbontu 
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Shoe*. — Only In extreme cases wlU It be necessary to have the shoe 
made to order but It ^ould be a well fitted lace-shoe. The writer 
always recommends shoes that come up around the ankle but many 
good orthopedic surgeons recommend low shoes as giving more free 
dora to the ankles Some authorities permit low shoes for healthy or 
<^y sH^tly weakened feet The most important measurement is from 
the hack of the heel to the middle of the big toe joint which should be 
opposite the point at which the shank Joins the ball of the sole Next 
'he shoe most grasp the heel of the wearer It must not be too wide 
8t the heel and through the shank and should allow for the growth 
^ use of a fluoTOscope In fitting shoes is of great value, 

Fldible-shank shoes are indicated when the patient needs only 
««rciie but most of the patients brought to the orthopedic surgeon 
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and play Pain Is usually absent because the foot Is flexible but If 
rheumatism should develop, decreasing flexibility, a rigid fiatfoot would 
result In n disabling deformity 

On viewing the child from the front, one sees the flattening of tbc 
arch and the outward deviation of the fore part of the foot A plumb 
line dropped from the middle of the patella falls inside the Dormsl 
point A rear view reveals the medlolward curving of the bed tcDdoa 
A plumb line dropped from the middle of the popliteal space fa not 
parallel with the heel tendon The heel is flattened and rotated In vane 
cases producing the ‘heel of the ape.^ The prominence of the regioo 
Just below and In front of the inner ankle bone (the scaphoid) resm- 
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Wes another ankle bone It is possible to haN-e a fiatfoot on one si* 
and a clubfoot on the other 

v^ue of footprints has been overestimated from the 

«nd of progress The print of the new bom 4 
misleadhig In that it dually looks flat As a matter of fact, the foot of 
cross-sectioned will reveal a definite bony 
obUlmted \pr a fat poi One may find a foot with a high arch but la 
a position of strain 

™ i^Tnng from fiatfoot are vny good 

ikT.^’ I'* »'■ govemres carrire out the treaU«"> 

In tbc rigrf t>-pc the duration of treatment may be long 


In ebjeflh-es of treatment are to teach pnfxr wijk 

'f "PPorting atnicturca to «tlmnbte 

load drcubtlon to correct the flailwing wd rntore the arch and t" 
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qmte satisfactory for pre liminar y wear It may be discontmued when 
the feet improve m strengtlL 

The modification of the shoe consists chiefly m the application of a 
Thomas heel a method devised many years ago by an orthopedic 
surgeon of Liverpool and one that has been altered at times but never 
improved Each child must be measured for this beeL There are four 
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need both exerdse and sup^rt, and the latter need is rtot cippBd 
except by a ngid or semlri^d shank The problem is like that of keep- 
ing a bridge from sagging in the middle. The Insertion of m cor 
nigated metal shank cbaiies a flexible-shank shoe mto ow thit b 



Fml J4, *rtb rterdK*. 



Flatfaot and It» Correctioa ^3 

dimenslona the inner border hd^t the outer border height, the 
Inner border length and the outer bwder length The Inutations so fre- 
quently seen of this heel are very poor The function of the heel is 
to compel the child to vralk over Ae outer border of the foot and 
when properly made it forces his ankle Into the correct position Re 
enforced uppers for Veak ankles” are used occasionally as a tern 
porary measure. It is important that the leather reenforcement be 
caiefuBy molded over the ankle bones or pressure-areas will result. 

Gymnasium shoes should be worn for gymnasium use only They 
should include the ankle and have resilient pads Inserted Ballet 
slippers should not be worn except while dancing Thev too can be 
padded 

The chfld must not go barefoot except In the sand or in soft ground 
During convalescence from any Illness It is very Important that the 
child s feet be supported at all times during wd^t bearing, because 
ft Is a period of relaxation of the supporting structures of the arch 
One should never permit bedroom slippers to be wom. 

Exercise* to Coerect Fmteoot — Exercises are the most im 
portant factor In the treatment Thev are active and resistive and 
should be carried out twice daily in bare or In stockinged feet, Exer 
asea must be done slowly and the feet should never be allowed to 
come down with a bang ” A great many special eierascs have been 
described Some of the most vduable are these 

1 Stand barefoot with the feel parallel and about two inches apart 
straddling a seam or a Ime in a mg On the count of i force tbe 
feet apart without actually allowing them to move apart thus throwing 
tbe wdgiit cm thefr outer borders on the count of a allow them to roll 
b slowly but not all the way This Is repealed ten times at first with a 
gradual dafly inaease that may run up to joo 

2 Same as number i except that the two big toes arc held to- 
gether and on the floor 

3 StraddUng a seam m the mg or a Ibc on the floor walk across 
the room with all the wdgbt on the outer borders of tbe feet and the 
toes curled downward and bward Make the round tnp five times, 

4 This Is the same as number 3 ex«pt that one raises one foot so 
that ft H opposite the other knee and walks across the room In that 
^y using the so-called ostrich-step ' Wef^t must at all limes be 
home oa the outer border of the foot, 

5 The feet are held parallel and the knees are malntabed b a 
straight position The faiees arc then rolled outward which auto- 
mabcahy causes tbe longitudinal arches to rise (Lowman) This is re 
pcated from 10 to 25 times 

6 ^ on the toes tilt the weight to the outer borders and come 
down b two counts This should be done from 10 to 25 tiroes 

, 7 a supination board about six Inches hi^ and right feet long 
‘ts sloping sides bebg at tbe angle of an Isosceles triangle The child 
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10 Older chfldren and adults can perform this exercise as follows 
The left foot is turned inward and upward and held In that position 
firmly The ri^t foot is placed against the left and attempts to force 
the left outward which effort the left foot resists Then the relation of 
feet to each other Is rev'Crsed After each of these exercises the subject 
relaxes his feet 



f®- JJ — ExcitUe for fUctcMnc Ibe AcUQo Uaxtou. (Lnrlo, 88, 

April 9, ffJ7) 

Stxetchtno the Heel Tendon — ^The following are a few special 
exercises for stretching the Achilles tendon 

I Simply waiting on the heels across the room five times 
a From the standing position with the feet parallel the patient 
doxn to the position of sitting on the heels maintamlng the 
«fl 8 and toes on the ground This fa done In two counts. 
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wnlk< the length of the bonrd three or four times as one woald mli 
on the ridge of n housetop 

8 The subject Ls seated on a chafr with legs crossed, so that the 
etl fool can rcLix lie then holds the foot at right angles with the 
and not turned In or out The exercise Ls done In four coonti, 
the count of i the foot Is nllowTd to relax Into the position of 
drop On the count of 7 It U swung In on the count of 3 H Is 
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forcibly puDed upward and on the count of 4 It is brought ba(i to 
the starting position descnblng a balf-drde. This Is perfonKa 10 
gradually be increased to 35 times. 

9 This la a resUUve exercise The subject sits on a table, and a 
second person slu on a chair The subject forcibly swings his toor 
in^d and upward and bolds it in this position with all bis powtf 
se^nd perwn attempts to swing the loot outward and downw^ 
TJls eflort on the part of the second person is resisted by the subj^ 
The exerose is carried out from 10 to 25 times. At no time should tna 
second person use as much power as the first 
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m the foot therefore very little spaa is required They are ln«rted 
directly into the shoes and held by means of a special glue 

A Goldthwait figure-of-ei^t leather ankle strap is of some value 
Adhesive strapping is often beneficial especially for Injured feet 
Plaster of fians is necessary In some cases and is usually better than 
braces for short periods Some orthopedic surgeons recommend plaster 
over comparatively long periods in an attempt to cause a certain 
degree of ngidity or stiffness m an overcorrected position. Braces may 
be required 

Op^tion is rarely indicated except for rigid flat feet, in which 
type forcible manipulation under ane^esia and the application of a 
corrective plaster cast are of great value Occasionally the tendons 
must be operated upon. Lengthening of the heel tendon is necessa r y 
In so-called “musclebound feet, because patients suffering from 
condition are unable to perform the eierdses properly owing to the 
structural shortening of the tendon 

Other operations ore those performed on the bones and tendons 

DISTCrRflANCES OP THE UTTATAaSAI, ABCH 

The subject of raetataraal-arcb dlsturhances—populaily known as 
one type of fallen arches'’ — is attaining the Increasing importance 
It deserves. For a long period It was a general conception that nearly 
every condition occurring in this region was a Morton s toe The 
term netotand^ meaning pain !n this region designates a symptom 
and does not fully describe the condition 

The metatarsophalangeal joints are simple ball and-socket jomts 
like other Joints therefore they are subject to stress strain injury 
growth disturbance and Infection The muscles and tendons of this 
region are Important, 

The skin of the plantar surface of this area Is unusually thick. 
The chief functions of the metatarsal regions are to afford stability 
in locomotion to permit spnng and resflience to the step and to relieve 
Jars on the body e^>edally on the ^>ine and the central nervous 
*yrtein The transverse arch is highest near the nudportJon of the foot 
gradually lowers toward the metatarsal heads Considered from 
w mechanical point of view the metatarsal arch is curved in two 
directions laterally and from front to back. WTiat Is usually referred 
the metatarsal arch is that structure formed by the metatarsal 
beads and is the true transN’ersc arch This mechanical structure pro- 
t^ the nerves vessels muscles tendons and ligaments of the sole 
0* the foot from injury 

The transverse ar^ is malntolued chiefly by the transversely 
njttcted ligaments WTien the transverse arch is properly maintained 
^ant^or pillar of the longitudinal arch rests on the beads of the 
metatarsal bones only that of the fifth also presses 
^ tbe ground In many cases especially when more weight is borne on 
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J The patient stands (adng the srall with the toes lecte from 
It ^e toes arc ptoced together and the hrels as far “P'rt “ 

W Ith the hands placed against the wall md to he* 

door, the entire rigid body Is allowed to 

by bending the elbows, and to rcnidn In thU ^Uon a 

before returning to the starting position This Is done In two couatt, 

each about ten times , , , batmed 

4 The apparatus for this cierdse con^tsol tiro banfflB^e^ 

to the wall and a heai-y wooden blocL ypj In^es hl^, i ^ 

and 7 inches In depth, fastened to the floor ^e ^ 

standing with the anterior portions of bo* m towi 

ing on to the handles On the count of i, ,, fv, (K, ojjat 

the floor the bodj being kept parallel with "j' j—da Is 

of a, the return Is made to the starting 1^"’“'’, 
carried out from lo to jo times, this numl^r Mng 

S The patient stands with the anterior half of each ^ 

facing upward and holding the balustrade^ and Qi 
drop He then returns to the starling position 

Othw ExERasEs —nallet dandng U exccUeiU 
the foot training although much of It is ^*CTy hara onuie 
arch at first There are. Indeed, some oat 

mental until their feet have be^ strengthened by the tr*® 
lined here Ballet dancing mav be started at the age ^ j g ot 

toe-dandng should not ^ started, as a rule, before tae 8® 


10 years* mid la 

Swimming Is very good exerdsc Roller 'Slallng also is gw ^ 
is ice-skating but both may be harmful at first 
tlons are taken* The child should vrear a wide figure-of-eig . , 
or leather strap outside of the shoe Kiddy-cars may « J 
under certain dronnstances , - 

M a n a g e of the feet and le^ should be g^vxn twice 
olive oC or cocoa butter The movement should be deep and 
In the case of painful feet In older children an anod^^ 
should be used* Contrast foot bathing should be prescribed to 
childrai . j, ^ 

Support for the londtudlnal arch is obtained by means Q ^ 
rubber pads* These afford s resfllect support and thereby 
spring of the gait. They arc preferable to rigid supports 
made of metal cdluloid or leather Metal arch-sifl3port5 preven 
supporting structures from growing stroogcr K-rausc 

I have long since discontinued the use of leather Insoles, 
they confuse the shoe fitter who cannot judge accurately tbe^^ 
of space to be allowed- Ho should be Instructed to fit the 1<»J 
rntdy without affowlng for anything. The pads go Into natural nou 
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proper shoes and incorrect shoe-fitting Short stockings and the puUmg 
of stockings too tightly are additional factors Heredity may be im 
portant^ e^iedally in the rheumatic and Tilgh Instep pes cavus cases. 



Fq 3S — Mo<ltflcmtlori of iboe tor ranrctloo of aJUrrio aitfa dcpr f too. A tote of a 
inper valkiD(-«hoc B poctUoa of leather meutarml bar ^ bdi thlfl. and i Inch wide. 
C, porftlnfi of metatanal creaceat and rdatloo lo bead* f metatamK 



Fix it — Dtlac a fett pad for a deprened mrUUna] artt A. poiitkm of berried pad 
vUb reiatlao to metataml rch. B petition of pad in iboe. 
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the fooL If tlic trans\’crsc arch jlclds, the heads of the 
mclnlorsal bones receive undue pressure nnd callosities dc\Tlop tmd« 
them \\ hen the muscles of this region arc parali'icd or w«k»«I, 
the toes assume n position of “clawtoc and the normal gait is Inter 
fered with Con\crscl}, If the toes arc forced to assume a podtioo of 




Fra. IS-— A, normal paaiao of mcUUmJ hrwii and ... , i irilf et 

P»T*td tBHtlarul •rrt C dfpiewfOT of foerth BwHUnjI b«d. "rti piw»w- 
ewOosUy 
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dawi^ by any agent, such as Improper shoes these two 
musete are unable to funcUon properly and the unopposed 
of other musdes aggravates the clawing and forces the metaranwu 
heads to assoroe a depressed position 

Cause* of Depressed Metatarsal Arch.— Metatarsal distarb*^ 
are due to various cniaes Comparatively Infrequent in chUdh^ ^ 
are very coi^ou In adults. Women suffer from them more oftr® 
men undoubtedly because they are so frequently the victims ol im* 
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cation of an anodyne lotion Is used in conjunction with hot applica 
tons and elevation of the feet 

Shoes most be of straight last, round toe medium-width shank and 
moderate-height heeL The shank should be rigid if there Is an accom 
panying disturbance of the longitudinal arch. The fitting of the shoe is 
very important Even custom made shoes are often too short The 
shoe ma y be modified by the addition or insertion of a metatarsal bar 
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or preferably a crescent Into the shoe there should be Inserted a felt 
pad properly shaped and beveled to support the depressed structures 
This pad may be applied directly to the foot temporarily secured by 
Dwans of Q resinous glue and stripis of adhesive plaster or by means 
of a simple elastic metatarsal cuff which In itself has some \Tilue In 
supportmg the arch laterally A laced leather cuff is preferred by some 
orthopedic surgeons An adhesive compression band often affords con 
dderable temporary relief 

The fell pad is usually inserted directly into the shoe, bemg secured 
by means of glue. An insole Is not essential Because it Is not physio- 
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*"’1™^“"* “«'« of melalarsalgfa. InlttliisB ot 
iMv W “"‘f't'i'K! IX fnlr share of these cases. The iofeaioe 
I ’ “ Infected teeth, tonsils, ilmees sad. 

or pdWc organi. Toxemia as from pregnancy or from u 
inch n. “P “ Influci^, Is a causalh-e factor Static dUturhanccs, 
?nX prolong^ standing on hard floors predispose to arch trooHts. 

I , varies sorts are \erj Important such os the sprain « 
f- . *^J’' ''!l‘^I“>i'r«irs foot or fn the dancer’s foot, espcdily 
Ksr fnjury from shoes has been mcntloocA Injuiy 

^ falling objects or bdag stepped on bj another person or by id 
mal may caiw mctatarMlgia I ha\T seen a nurse devtkped 
tatarsalgla following the occidental shooting off of aH her toes. 1 
^ phi'sidan who had mctatarsalgfa fcjjowiDg s sepUc 
intcc^n of the rnetalarsaJ region as a result of the ricri& of hb 
shoe by on infected Inifc which dropped during an operalloiL Fric 
lures dislocations and burris both by heat and by chemicals may 
rouit fn mclalarsalgia the sarac is tree of a "high Instep/ sorodljntt 
ppcarfng at pubcrt> disturbances of the circulaticm. frost-bite, chfl- 
bl^ trench foot, and soft corns 

- - / _ ^ L Inv'CfsIon of the arch, which nonwDy b 

produces pressure on the ner\‘C5 and reiaatiao of 
Worts and soft corns (usually between the 
and fifth toes) are common 

symptoms of metatarsal arch dislurbanco tn 
tS?r of niusdes and ctffilrtdure of 

physical cotuQlions of metatarsal depression are the 
iwuflUv rill callus formation, Bcnsftivcneas and tendeme^ 

^ periwUtls Every schoolboy knows that If be can grasp 
sltm he ^ ‘ ,'I'PxeM tbo LnuclJcs nnd rart lateral comptca- 
metatarKU aS"** ^ mxalogoiB altuatlOD la found In a dep«»«I 

althmSh^^?’™’ ^ usually doI necessary in maUng a diagnosis. 

They Jeveal the depression * 
fifth metatarsai°fe.?^'^ bunions “bunJonettes (oveigro^ oI te 

of the two 

coSpmdM result of treatment depends on 

the usual tvne nf course Is often long The treatment of 

the latter bdna “f local and general nr^teh 

metabolic bTcfeni?*”^ S/ inlection and the correction of 

conslXof reM f'««ic disturbances The local treahnmX 

« Station, proper shoes 

slrSSoTlrXr^”''^" 

from TOght beai^^'jS be accomplished by rest ahd 

ocenog. In the severe cases rest In bed with the spph- 
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they are screwed into a board about 14 Inches long 8 Inches wide and 
2 inches thick. The centers of the door stops should be 6 inches apart 

The board is placed on the floor and the patient sits on a chair in 
front of it Each foot is placed on a door-stop with very slight pressure 
jMst btkmd the metatarsal bones On the count of i the toes are 
forcibly curled down and on the count of 2 they are allowed to relax 
dowiy This Is continued until one has counted 200 (This nmnber 
should be attained gradimlly ) 

Tov>tl Exerctse — ^The patient sits to a chair A large hand-towd Is 
spread on the carpet wl^ the narrow edge facing the patlenL Both 
feet are placed cm the towel so that half of each foot is on the towel 
The towel is grasped with the toes of one foot then with the toes of 
Ihe other As the toes of one foot grasp those of the other foot relax. 
This is continued until the entire towel is under the feet 

Golj-baU EMTcxie — A golf-ball Is placed on the rug and rolled under 
the metatarsal arch for one mmute Then it is picked up with the toes 
of one foert and placed under the toes of the other foot, and the eier 
cJse is repeated for another minute The patient alternates in this 
m an n er six times 

liarhlt Exerexse — Marbles of various sizes arc placed on a rug. 
The patient sits In a chair and picks up marbles with her toes 

Pencil Exerdse — A round pencD b placed on a hard floor and by 
means of the curled down toes the patient pushes and pulb the pencil 
around the floor ^th short, quick movements 

AacH-suppoKTs — ^There has been much discussion concerning metal 
arch-supports. It b the writer s belief based on some years eipcn 
ence, that metal arch-supports because they act as props or crutches 
are of doubtful value ^\^^le they brace or hold up an arch, they do 
not InCTcase the power of the supporting structures of the arch In 
fact the effect pitxiuced is generally one of weakening and they are 
therefore not recommended Arches can be held up ^ rcsihent ma 
terial which not only supports but tends to increase the strength of 
the supporting structures of the feet. 

Diathermy negative galvanism and sinusoidal current are helpful 
adJuNTints In the treatment of roetutarsalgia Plaster-of-parb casts are 
frequently required Less frequently b operation necessary 

Among the alhcd conditions found arc profuse perspiration, ring 
worm hard and soft corns calluses warts bunions bunionettes ” 
bamroer toes contracted tendons circulatory dbturbances and a stiff 
big toe 

ANKLE SPRAINS 

A sprain b a Stretching or tearing of the muscles tendons Ucaments 
or capsule of the joint A fracture fa a break of a bone There fa a 
wylug that a sprain fa worse than a broken bone Thb fa untrue, 
sprains howe\*cr are improperly treated because the roentgen 
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I^ailly correct (o compress tbe dcUcalc foot muscles between the 
rigid bones above and a rlpkl object below, I practically never oc a 
racial pblc to support a (Icpresscd mclatar^ arch, depending cnllrtly 
on the resilient support of the fell pad The patient’s bosc ahoold be 
long enough and must not be drawn too tl^tly Massage of the feet 
t^vdcc daQy with a b)xicjal ointment Is x'cry valuable. Contrast fool 
baths afford the feet a s^cry v'oluablc Ionic 


^ perfottBlw atrdtn to ilrCTwtiwo 

.fd> A. tbe door-rtop W R ^ ^ 
«« »o<]« IDortrtUd h C-Wr «rfW 


^<^-“SpedaI exercises are of the grcatttt^ 
Iff the powCT of the supporting stmetures and the 

of Ibe Numerous exercise* have been described and 

rreo^ended fonowlng have been found of much value. Each 
exercise is done with the bare feet twice dafly 

£W«_Two rfd-fm*l«ed door-stops, obtainabk^ 
^ hardr^s^on of one of the s and ro-cent stores are prep^ 
for use by removal of the rubber Ups with a pair of nlppcrv TlteO 
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There Is still a di\Trgence of opinion concerning the immediate treat 
roent of a sprained ankle. The following Is a good routine 

I Give It absolute freedom from beaiing weight 
3 Elevate the entire limb 

3 Apply a snug gauie bandage over sheet wadding or cotton 

4 Apply Ice ba^ 

5 ^ve a roentgenogram made and strap the ankle with adhesiv'e 
or if the sprain Is severe apply a plaster-of pans cast. 
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ogram docs not rcv’cil a fracture or dlslocalfon, the cooditfon tn^ 
then become scriou< from lack of nu/Tidenl allentbn 
best treatment for a sprain is the application of a plastcr-of-pam 
for a few days combined wUh the cic\ntlon of the foot odo ujcd 
the application of n firm ndhesh'c strapping After sev'cn to /(xrrtccD 




Fio. 4a/wA<thcilTe Unp^jiaf fo ^mloed aaifc- 

dayl an daiUc angirt or rranient bandage U worn TW» 
morning and evening lor roaaaage and contrast baths If <Ua'“iW 
radiant beat can be given !t wfll hasten recovery Passite niove^ 
of the Joints by $. second person and active movements bat nojrcts" 
beanng by the patient are very Important and should be carriea w 
within the limit of palft 
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and determine the amcnrat of blood going to the tissues They are not 
under the control of the mdisiduaJ They are affected by such poisons 
as alcohol, tobacco lead arsenic and udecuons 

ElOm TOE JOINT 

Hallux rigldus or ngid big-toe Joint, whether of the fleied or the 
straJ^t N’ariety may be relieved by t^ Insertion of a thin strip of 
steel the entire length of the sole of the shoe in order to prevent 
movement at the big toe joint. True gout is not seen v'cry often at 
present but there is a very definite rheumatic condition oonirring m 
the region of the big-toe joint that is either caused or aggravated by 
disturbances of metaboliain, especially the metabolism of meat fish and 
eggs Sesamoiditis is a painful condition inv'ohdng the under surface 
of the big toe joint The sesamodds in the tendons are subject to much 
stress and strain especially m stepping or Jumping from a height or 
m dancing. Often the roentgenogram wID reveal a division of a 
Sttumoid resembling fracture Many of these are dev'elopmental pecu 
h^ties which are esp>ecially susceptible to injury Usually relief from 
weight-beanng affords comfort but occasionally removal of the bone 
IS necessary 

HAI,Ltrx VALOUS 

Bunions ore due to bursitis or Inflainmabon of the bursal sac in the 
r^on of the big toe Jomt Hallux v-algus 13 the outward dcviatioo of 
the big toe with the formation of an ov’ergrowth of bone (exostosis) at 
t^ big-toe joint The chief causes are heredltj short or pointed shoes 
short stockings infection or injury The most Important prophylacbc, 
or prev-entlv'e measure is proper shoes and shoe-fitting from infancy 
to old age ^ 
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6 Crutches should be used 

7 The foot should not hing don-n for long periods The guides, in 
this respect, ore suH-cIlIng, blueness and pain 

The arteries of the limbs hast s>mpathctic nersrs in thrir waDs. 
These ncn‘c3 control (he size of the openings to the smaller ressds 
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HOLLOW FOOT 

P« cavus or hollow foot, is an exaggeration of the longitudinal arch 
with deprcMxon of the metatarsal arch. There is usually hmitation 
of dorsiflexion. 

Heredity is an important factor I have seen three members of one 
family with this deformity Hlgb-beel shoes excessive use of the calf 
muscles (sometimes seen in dancers) infantile paralysis neuritis m 
ciuldbood gout, rheumatism injury and habitual posture of the foot 
such as 13 seen in compensation for a short limb are other factors In 
causing this condition 

CALCANEAL SPOTS 

Etiology — It la the customary teaching that all calcaneal spurs 
are gonorrheal m origin This is grossly wrong The various factors arrf 
as foUcrws First, focal infections with the ordinary coed, gonococci 
and spirochetes second metabolic disturbances, especially of gastro- 
intestinal and gallbladder origin (I have seen a large number of cases 
in which the metabolic factor either was important or was an 
dement In the exaggeration of other factors possibly in the nature 
of a seositLzatloa process) tiurd trauma due to injury and improper 
shoes fourth static, due to fiat feet and fifth a pathologic condition 
of the plantar fascia — e short plantar fascia pulling on its attachment 
to the 03 calds 

Anatomy — The plantar fasaa takes its ongm from the tuberosity 
of the os calds If pressure is apphed to this area or If the plantar 
fascia pulls on Its attachment tbere will result a slight separation or 
puDmg off of the periosteum at this pomt Owing to the stimulation 
of trauma or Infection or both osteogenesis occurs more actively and 
a viaous cycle is established I e as the periosteum separates new 
bone formation occurs and a spur results due to the proliferation of 
the ojteogemc layer of the penosteum 

Symptoms. — The symptoms are pain tenderness gweHing and limp 
The onset is usually gradual except when due to an infe^on such 
*s acute arthritis when it may be very acute. The pain and tenderness 
are usually along the internal lateral border of the os calds or at the 
attachment of the plantar fasda. The roentgenogram may or may not 
reveal a bony spur depending on the duration of the patitologic con 
oitioa and the density of the spur Many very painful heels are seen 
reenlgenograms of which reveal no spurs 

Diagnosis. — The differential diagnosis rests between osteoma, fiat 
foot and arthritis 

I^poils^Tbe prognosU of complttc rdief is good if the spur is 
only c«u» ot trouble If ibeit Is an arthntls of tie foot removnl 







ApophyBitia of Os Calcis "tSm nJ ^ 

It 13 a fairly common condition, occurring ustialJ> m boys between the 
ages of nine and thirteen years The probable cause 15 concerned with 
two factors local injury cither external or internal and local arcu 
latory disturbances aSccting the growth center durmg a cntical period 
m its development. The treatment consists of immobilization m plaster 
of pans and relief from weig^it-beanng, plus general hygienic con 
sideratwns The chances of recovery are e»»llent. 

There ma> be a history of injury but the initial causes differ The 
child might have been running on hard pavements wearing sandals 
or tennis shoes. The onset is gradual A limp is usually the first symp- 
tom and it may or may not be accompanied by pain The pain is dull 
and localized to the affected area It is less marked while shoes with 
heels are worn Pressure by the shoe aggravates the pain. Swelling 
IS present. There may be obliteration of the normal outlines, due to 
thickening of the tissues Signs of acute infection are not prominent 
Tenderness may be present over the postenor portion of the heel for 
weeks or even months The child does not permit stretihing of the heel 
tendon, which accounts for the toe-drop position of the foot There Is 
a disinclination to complete the full step while walking Flatfoot may 
be present 

Roentgenograms made in two du-ectioos reveal irregularity of tlie 
bone With thickening in all directions Cloudmg irregul^ty or partial 
obliteration of the epiphysial space mav be obwrved 
Other conditions occurring m this area are 

AchUhbufsitis or mflammation of the bursa between the \chnies 
tendon and the os calds reveals a more superfiaal and localized 
inflammation Roentgenograms of the bone are normal 
Tenosynovrtts of the Achilles tendon Is characterized by pain re- 
ferred to the tendon and by paJpable grating crepitus or roughness on 
movement. The roentgenogram is negative 
BurtUis between the heel tendon and the skin is a superficial in 
flammation usually the result of pressure by the shoe 

The prognosis in apophysitis of the 05 calms is excellent if proper 
orthopedic treatment is instituted The duration of the conditicm may 
var> from a few weeks to several months. The trouble may recur as 
a result of overactivity or injury 


Treatment — The treatment of apophysitis Is simple The objectives 
^ to relie\-e the Achflles tendon of strain and to prevent weight 
bearing on the os calcis The most satisfactory treatment of a severe 
case consists of the appbcatlon of a plaster-of paris cast extending 
from the toes to just abo%T the knee in such a manner as to hold the 
loot In a slight toe drop— thus relaxing the pull of the calf groun 
m^les— and the knee sb^tly bent Two crutches and a two-inch 
under the heel and sole of the opposite shoe aid m locomotion. 
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of the s])ur will not p\'c suftidcnl rcltcf Most patients can be made 
comfortable without operation others ore not relicvTd by opostioiL 
There may be recurrence of s>Tnptoms and spur formation in the aae 
or the opposite fooL 

Treatment — NoNoprRATr\T. — ^Thc ctiologic factors the residw^ 
a gonococcus infection, infected tonsils or teeth should be 
the> can be found The gastro-inlcstlnal condition should be relle^td II 
possible Weight bearing should be discontinued and bed trealt^ 
consfatlng of the application of an anod>nc lotion plus foroenlatianj 
should be gi\cn An excellent anodyne lotion Is described on ^ f 

Directions for the use of this lotion arc os follows The ^ 
and ankle arc covered by four la>crs of gaurc saturated 
lotion and enclosed In ofl^ silk or rubber sheeting Hot ^ 

of strips or pads of flannel arc wrung out of hot 
layers wrapped around the Impervious layer, and another ° 
silk applied A hot water bag Is pbeed at the side or under t* 
and everything enclosed in a Turkish towel The foot ^ 

vated A small amount of lotion Is added and the foroeotswos 
newed three times daily . 

After all pain and most of the sensitiveness have 
plaster-of*paris casts should be applied Proper shoes^f*^. ^ 
after casts have been worn from two to four weeks, ^ 

high laced of straight last round toe and medium width 
at first Felt pads arc Inserted In the shoes to relievt ^ 

on painful areas The heel of the shoe should be enUrtty rtmoveo^ 
a low rubber beel substituted Roentgenotherapy Is advtcatw oy 
I had a patient who pounded his heels with the flat side of a 
dally for many months and experienced relief 

Operative, — Operative treatment consists in the 
Operative trauma often stimulates osteogenesis espedally ” 
live agent Is stfll operating The slxe of the spur is not the aft ^jjjel 
factor The removal oi the spur Is accomplished by mea^ remain 
or osteotome and mallet Plaster casts are npipUed and shod 
In position for about ten days 

Pottoperative — Postoperative care consists In the 
wei^t-bcaring by means of proper shoes Into which jm 

w^t reeving fdt pads The diet should be conddered ^ 

portant in cases of metabolic disturbance, and these ^*f*rt,fhcrmy 
rammom As a rule meat eggs and fish arc contndndicflteu 
Is beneficial for an accompanying arthritis. 


AEOPimiTIS OP TTIE CALCIB 


.. of the 05 adds first described by Sever b 

tlon of tbe cap-lIke epiphysis of the posterior portion of the 


joflifflina 

bed bone 



Indications for Physical Therapy n] ^ 

Upper Arm — Conditions of the upper arm are chiefly rupture of 
the biceps tendon posttraumahe such as fractures and dislocations 
rupture of muscle rupture of tendon myositis and brachial neuntis 
The chief measures of value are radiant heat massage and diathermy 

Elbow — Conditions around the elbow that are beneflted by physical 
therapy are chiefly arthritis periarthritis bursitis posttraumatlc con- 
ditions such as fracture dislocation fracture-dislocation, epiphysial 
separation rupture of the attachments of the flexor and extensor ten 
dc^ The most valuable measures are rest, radiant heat, massage dia 
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This case should be rcmo\*ed nt the end of two weeks and anoUjer 
immediately applied extending from the toes to the garter line hMsf, 
the fool at a right angle and not turned Inward or outward At the end 
of four more weeks this cast should be rcmo\'ed and a h^gh^ bced 
shoe \rilh a three-quarter Inch cork lift for the bed worn 
bearing with the aid of crutches should be carried out for another two 
weeks Contrast baths, baking or diathermy should be tmployei 
during this period 

During the course of treatment emphasis should be placed upco 
direct sunli^t and proper food If a glandular disturbance Is preseft, 
pre^ treatment should be Instituted 

if the ease is so mUd that the foregoing treatment Is not 
it wBl be suHlcient to elevate the heel remov'C the counter of ^ 
and insert a pad of felt or sponge rubber In the bed The bm ^ 
be protected by adhesive strapping and the fialfoot corrected. Rddoct 
heels should be worn 


KNOCK KNEE — DCnVXEO 

These conditions are caused most commoul) by rickets and oj^ 
nutritional disturbances. Dcformlt) should be p^e^•entfd if possinw 
If nok It should be corrected The means of correction Include masG^ 
ultraviolet lamp modifications of the shoes plaslef'Of-pans 
braces and operation 


Indications for riiYsiCAi, Therapi in Various Regions 


The various regions will be considered in the foDowIng ou^ 
Shoulder ui^r arm elbow forearm, wrist hand, hip, Uugh, 
leg ankle foot. 


Shoulder The chief conditions around and in the should^ 
that ore benefited by physical therapy ore (i) arthritis v^) 
arthritis (3) subdeltoid bursitis (4) addficaUon in ^ 
the sopmsplaatus tendon (5) brachial birth palsy ( 6 ) f^ct^ 
and dislocations the most important being subdeltoid 
calcification of the suprasplnatua tendon arthritis and 
In arthritis the tendency U for an adduction deformity with result:^ 
contracture of the subscapularis and pcctoralls major tendcsis. 1 
means of physical therapy these can be prevented and if they ha« 
ocewed, much can be done to correct the deforn^ty . 

The measures which are roost valoable are rest, radiant ^ 
massage ^ve and active movements manipulation piaster caso, 
braces and diathermy 

Pbjrsi^ agents are of ^ue after fractures and 

of the shoulder One must bew^ of diipladug the fragments 1 ° 

“O'* >ll 5 pla<lng boDMln tte caM of dlsloatlt® 
producing redislocatioo 
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splinting midway between pronation and supination local applications 
of heat very gentle Tnn^«mg ff and diathermy Operation is frequently 
required. After fractures of the elbow in children there is danger of 
myositis ossificans After dislocations about the elbow physical therapy 
must be very carefully instituted because of the danger of adhesions 
and stiffness 

In cases of dislocation of tbe upper end of the radius with rupture 
of tbe orbicular ligament suture of this structure may be required 
using fasaa as a plastic means of reconstructing the hgamenL 

Forearm- — Conditions In the. forearm include rupture of muscles or 
tendons myositis fibrositis paralysis of muscles pronation contrac 
ture Voltmann s ischemic contracture posttraumatic such as frac 
tures and synostosis The most valuable physical therapy measures 
are rest radiant beat, massage diathermy and active and passive 
movements 

Sp lintin g of the forearm wnst and fingers m cases of Volkmann s 
paralysB Is very important If operation Is to be prevented- 

Wrist — The conditions at the wnst which are benefited by pbysi 
cal therapy are arthritis fracture dislocation fracture and disloca 
tion epipbyaial separation fracture and dislocation of the carpal 
bones The most important fracture is of the scaphoid the most bn 
portant dislocation Is that of the semflunar After proper reduction or 
extirpation of the mvolved structures physical therapy measures are 
of value and the most Important are rest, radiant beat, massage dia 
thermy active and passive movements 

Hand. — The important conditions in the hand are contractures of 
tbe hand the fingers and thumb arthritis pKMttraumatic, such as 
fracture and dislocation ischemic contracture and wnstdrop The most 
valuable measures are radiant heat, massage diathermy manipula 
tion, active and passive movements support such as braces plaster 
casts and special splints 

In case of Dupuytren 3 contracture many of these can be pre 
vented In the early atiges by splints If they cannot be prevented 
operation is indicated The best operation is that described by Kanavel 
Koch and Alason 


Hip — In the hip the most important conditions are flexion con 
tracture arthritis periarthritis and bursitis 
An adduction deformity may require tenotomy of the adductors 
In a case of trochanter bursitis — that Is bursitis in the region of 
great trochanter — rest local applications radiant beat and dia 
tbenny are Indicated 

Thigh.— In thf thigh the Important conditions are mvosttis frnr 
tures bursitis and paralysis 
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thermy and passive and active movements Ilmces splints and casts 
arc of \q1uc Manipulation under anesthesia Is \'aluable hi cases oi 
adhesions 

Bursitis in the dbmo region There Is a condition known as 
tennis clbou, epicondylitis, or radlohumerol bursitis which Is caused 
b> tennis plajdng and other activities The treatment Includes rest, 





In the tlugh rider^s muscle is due to irritation and in some cases 
It is amenable to treatment by rest and very gentle massage. In 
some cases operation is necessary 

Knee. — ^The important conditions in and about the knee in 
dude arthritis, internal derangements external derangements coodi 
tJons affecting the bones musdes tendons and bgaments fibrosltis 
traumatic synovitis fractures dislocations and bursitis 
For the knee conditions one recommends rest, radiant heat massage 
and (hathenny which are usually vtry effective. 
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In semilunar cartilage disturbances, the treatment indudes manipu 
latlon with or withmit anetbesia retention in a plaster-of paris cast 
for a few days and pfaj-sical therapy induding radiant heat and gentle 
massage If the cartilage slips out repeatedly operation is indicated 
One of the most Important considerations in most knee conditions 
is the maintenance of toniaty of the quadneeps muscle by actlN’e 
and passive mo\Tments and clectncnl stimulation 
The Jones knee cage is a s’aluable brace In the ambulatory treatment 
of many conditions 


Leg —The important leg conditions arc fractures m>“o$itl5 and ar 
cuUtor> disturbances of the arteries \cins and I>Tnphatic5 
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ankylosis. I have divided the treatment Into six sections (ij the 
proper care of the original causative condition Tvhether it be arthritis 
sepsis a gunshot vround or a fracture through or near a joint (3) the 
use of physical therapy especially radiant heat gentle massage active 
and passive movements and diathermy (3 ) proper posture so that if 
ankyloais supervenes, the joint will be in the position for future 
use (4) the proper use of splints braces and casts — this includes 
adjustable splmts bivalved casts and wedged casts (s) manipulation 
both by the physical therapist without anesthesia after the use of 
radiant heat and gentle massage under warm water and by the 
orthopedic surgeon, under anesthesia In the case of manipulation 
great care Judgment and past experience are necessary to determine 
whether nxanipulation under anesthesia is indicated and to what degree 
it may be reasonably earned out (6) operation which includes syno- 
vectomy osteotomy cheilectomy and arthroplasty 
The most valuable hterature on the subject of stiff joints is that bv 
Sir Robert Jones Henderson Elmslle Bristow Bankart and Fisher 
Hysterical stiff jomts and fnaUTtgerer^s stiff Joint I saw several 
cases dunng my army service In the camps m America where soldiers 
in an attempt to be released from active duty declared they bad a 
stiff knee in flenon or ertemdon a stiff elbow a stiff shoulder or stiff 
spine Under anesthesia the stiffness disappeared entirely and the 
soldiers were proved to be malingerers 

AKTHRrnS 

The writer is not a physical therapist but, because a large proper 
tion of his work Is in the field of arthritis he has had the opportunity 
of observing critically the effects of venous physical therapy agents 
and agenaes on mdlvidoab suffenng from various condilious which 
to the majonty of cllmcal observers have been correctly or not 
included In the term arthritis 

These conditions ore arthritis synovitis neuritis rttyositis fibrositis 
myofasQtis bursitis tendonitis tendovaginitis and gout 
From the orthopedic point of view in the treatment of a condition 
hie arthritis where so many remedial agents ore used it is difficult 
to evaluate the effect of each one The operator the apparatus and the 
stage of the disease are variable factors The patient s statements are 
of value although often unconsciously inconect 
It is a combination of factors that utuoDy causes arthritis hkcwise 
a combination of agents may be necessary to relieve or curt it 
Fhysical therapy Is an important adjunct in the treatment 

treatment of a patient with arthritis deformans may be 
divided Into three divisions via, local focal and general 
1 MP«WI> from the palitnt s Btajidpolnt 

u UK rtlltf from poto TUb must be accomplished It should be done 
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which ij usually a nalofu^ .i.,")”* ^ die EMlrocnanlus muscJe, 
treatment “"ditiom The 

in some cases, oper^on * ’ “"“dses radiant heat and, 

nrthJlS' O' 

disturbances, ’ •pralas strains and sUtk 

the nm^tlolT treatment fncludes rest, eieeatraii 

walkina Is nermili/if^”^'^ strapping or clastic corapressiiii 
shoe with modific^nn. ^ ’’"‘i T"**** pre<crfhe the proper walluig 
eserd,es'’anrc:LTr:i“'^p“^^^ -utehes imd Iat?r on ™ 
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articular t^' t™ tnaln divisions are extra 

factor. ITie |£u« ^ '^"C are local and general 

synovial membrane ImaT. ore primarily the cartJIige, 

The cause of slip *' “samenU 

or nonosseous ’jJ tisuallj adhesions which may be ossaw 

surfaces after adflcsfons cause the agglutination of Iwny 

ducfis ankylosis cartilage has been destrojTd Thu pro- 

adhesive fibrous iMnHc** »^^***^^ stiffness Is due to tte fonnaticro of 
In the pathology one 5*.® fniportant factor 

factors should consider the primary and seconduy 

prominent It niay^Iw ^ biunobHIty Pam mav or may not bo 

dating the period wSa., *v . *["PortaDt factor In pre>‘enting movomait 
there I 5 utu-nf^ ^ *»ccommg stiff After ankylosis has 
force Roentgenoenunc m unless the onfcyloaia is disturbed by 

complete ankyJosis Ik nrm^ decepU\*e in determmlng wbether 

indicated complete a^^j^ ^ roentgenograms which 

movement in the joint aurprised to find considerable 

Indication of antyJosi* •wt other roentgenograms where no 

fibrous adhesions and lal^ pfssent, but the joint was lUff do« to 
The prognosis in the ci«y. of 

at is already stiff shn..M k ^ becoming sdff or in 

)th dirprtlon. snoujd be twarried rin. }. oi.-o •o.wkM In 


that is already stiff siS!m°k? ^ becoming sdff or in 1 

both directions, ^ guarded One is given sarprfws 

Treatment— The 

prophylactic curaUve joints concerns preventive 

^d means to prevent □ relapse or re- 
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fo. J»-RoTOp»op^„ I Ihc «*» Otolriltoi hTIinu.rtk .nlrtth, Kote 

Uk boo> bridffte* •croo tnml mtfbrir 
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whnc a thorough Bcirch for the ctfoFogfc factors fa being made. Ttx 
fofnt should be put nt rest The patfcnl is put to bed, oot aBoired to 
get up for mcafa or to go to the la^’atory The painful part is swathed 
^Wth strips of gauze saturated w-ith an anodjTw lotion. 

During the acute stage of all forms of arthrftfa, when sorenea, coo- 
gcition and pain of (he Joints arc present, (he first great fCDdimeotd 
principle of orthopedic surgery should dominate the irealmoit De 
formfty must be pre\'cntetL Proper positions, protcctloa splints and 
rest nccompifah this Joints at this time should never be manipulated 
or strained, because the resulting swelling mecbanlcaily Inteiferw^ 
circulation, and tmumn fa done to diseased tissue. Painless artht 
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motfon is encouraged After the acute stage has passed, however^ 
Joint fuD(^on most be restored If pt^ble The best results 
secured through very gradual use of the joints by exerdses and 
potion^ work ManiinUatJon b used lem and lea, and 
m^od b beiag dbpbctd by more gradual and, on the 'rhol^ 
Mlblaaoty dally oercbe with rat wrloda. By thb, the 
develop to keep pace with the increased range of motion ai^ 
drculatloo foUom with more permanent rtaulb. If bter 
cedura are oecessaty to obtain Jornt motion the musdea having 
used are reaify to do their share In securing motion much anoner sfw 
operaUon and tie danger from adhedona ^com« leas lwau» 
preparation 

.1 "’“f realiio the importance of co5pe« 

Uon between the orthopedic surgeon and the Intei^t. 
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In the treatment of arthritis of the spine one should consider 
tracaoo Bradford frame heat, massage diathermy posture exer 
dso strapping, braces belts and eleclncal stimulation of atrophic 
muscles 


SCIATICA — SCIATIC yVXDBOilE 

Sciatica, or the sdatic syndrome is a condition cbaracterired by 
pa?n along the course of one or more of the nerv'es of the lumbosacral 
plexus the most common radiation of p>ain is down the back of the 
fhtgh mto the leg and down to the heel The pain, however may 
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radiate down the Inner or outer border of the thigh rarely down the 
fronU The term saaiic syndrome Is preferable to sciatica or sdatic 
neuritis It is not a neuritis but a neuralgia or symptomatic neuritis 
Primary sdatic rieuriUs Is a rare condition usually caused by lead 
arsenic, sjphflis or alcoholism- The aymptoms Indude pain with hmi 
tation of mcrt*cment and in cases of sdatic scoliosis a lateral shift of 
bodi Roentgenograms often rc\-eal hypertrophic arthrida In the 
lorabosacra! or sacro-IIIac Joints or both The differential diagnosis 
U important and one must exclude cord tumor and tuberculosis and 
QTali^ocy of the spine In order to exclude cord tumor every patient 
•hould ha\*e a neurologic examination 

treatment includes renxn'a] of foa of infection such as In the 
Je^ tonsHs or Intestinal tract Treatment of the arthnUi of the spine 
•ndudes limiplomaUc treatment to teliex'c pain Radiant beat fSiae 
and diathermy are usually effecUve In some cases massage 
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AUTllRmS or TllE SriNE 

Arthritis of the spine Is usually of the hypertrophic type. Pore, 
uncompllcalcd ntropnic arthritis of the spine is rare. In ltd thee 
are numerous dinldans svho arc unable to recall one instance oi on- 
comphcalcd atrophic arthritis of the spine evtn though they Ime sm 
large numbers of the hypertrophic type Therefore xn may say 
arthritis of the spine Is usually of the h>TWiropWc type mamfetw 
b> pain local and referred, limitation of motion, n slin t* 
a poher spine, tenderness to moNcments sensilismcss to jarring, pfis 
on sneezing coughing or straining at the stool roentgenograms revtai- 
Ing the hypertrophic or ostco-arlhritlc changes 
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and dlatbmny may aggravate symptoms Putti recommends a blvalved 
cast made with the patient in the deformed position and the use of 
heat from an alcohol lamp in the form of Bier’s hyperemia. In some 
cases it is advisable to stretch the lumbar spine and limb described 
under ‘manipulation of the spine, I have had considerable success 
with the combination of caudal epidural Injection of i per cent novo- 
caine combined with manipulation under anesth esi a. 
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BRACniAL NEUamS 

Brachial neuritis corresponds with the soatic sjmdrome. Brachial 
neuritis means poJn along the course of one or more of the nerves of 
the brachial plexus The cause fa usually h>’pertrophic arthritis of the 
cendcal spme The symptoms include pain along the distribution oi 
the nerves of the brachial plexus. RoentRenograms may show hyper 
trophic arthritis of tlv* cervical spine TTic treatment Includes treat 
ment of the primary ndltlons or fod of infection symptomatic treat 
ment for pain rest support heat massage diathermy and \‘erv ecntle 
manipulation 






Neurologic Conditions n] 81 

The treatment of tlie congenital type may be divided into early In 
termedlate and late treatment The measures which are of value m 
elude exercises massage and correct posture day and night Imniobil 
laUon can be secured by means of a special collar made of cotton, a 
brace or a cast Operation includes division of the sternal and da 
rlcular heads of the stemodcidomastoid musde or a plastic operation 
known by the name of FoederL After operation a cast to maintain 
o v ercorrection is advisable to be followed by a brace, exerdses 
and massage. 

Induded m laAimAxic TOicncoLi.ifi should be mentioned ordinary 
stiff neck due to exposure to changes In temperature An ordinary stiff 
neck that a patient awatens with la usuallj due to a myositis or a 
neuritis. This torticollis occurs during sleep when a draft of cool air 
blows on the neck causing congealing of the musdes and compression 
of the nerves or a neuralgia follow^ by musde contracture or fibro- 
sltls. The treatment Indudes radiant beat, gentle massage gentle 
mampulation and the application of a cotton collar 
In OCULAR TORTicoLUS the treatment indudes, in addition to the 
orthopedic management the correction of the ocular disturbance 
In HYSTDUCAL TORTICOLLIS the pbyjlcal therapist and the ortho- 
pedic surgeon can be of great assistance to the psychiatrist. 

NEUROLOOIC CONOmoNS 

The chief neurologic conditions to be discussed Indude poliomyelitis 
spastic paralysis brachial birth palsy synngomyelia, tabes dorsalis 
multiple .clerosis hysteria, pseudobypertrophic muscular paralysis 
ataxia peripheral nerve wounds and other paralytic and ncuromuscu 
lar conations 

In the treatment of tabes the physical therapist can do a great 
deal m neuromuscular reeducation by the various methods such as 
the Frenkel senes In maintaining the tone of the sUn musdes liga 
ments and nerves massage very carefully apphed is valuable Exer 
dies under warm water are ben^aal As aids in locomotion crutches 
Canes and vanems mechanical walkers are useful. 

In the treatment of multiple aderosls one should try radiant heat, 
very gentle massage exerdscs neuromuscular reeducation and under 
water exercises Sometimes diathermy is beneficial The use of canea 
crutches and other walking apparatus Is helpful 
The same physical therapeutic measures are apphcable to tabes 
dorsalis or locomotor ataxia and syringomyelia As Is well known 
Charcot Joint Is usually found In the lower extremity syringomj'dic 
fomts In the upper extremity The phyeiral therapy meaaures liidude 
rest radiant h«t gentle massage neuromuscular reeducation under 
water gymnastics and the various aids to locomotion such as walking 
apparatus canes and crutches. 
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_ TOBIICX>I.lie 

Torticollis or wrvn^ct »v^ u 

type is usuaRy due tn ^ro . ^ ^ Congenjla) or acquired The acquire 
ances such as hysteria ocular disbalance and psychic 



Neurologic Conditnona n] 81 

The treatment of the congenital type may be divided Into early In 
termediate and late treatment The measures which are of value in 
dude exerases, massage and correct posture day and ni^L Immobil 
Izatlon can be secured by means of a special collar made of cotton, a 
brace or a cast Operation indudes division of the sternal and da 
ricular heads of the atemodeidomastoid musde or a plastic operation 
known by the name of FoederL After operation a cast to maintain 
overcorrection is advisable this to be followed by a brace, exerdses 
and massage 

Induded In THAUitAxic TOitTicou.is should be mentioned ordinary 
stiff neck due to exposure to changes In temperature An ordinary stiff 
neck that a patient awakens with is usually due to a myositis or a 
neuritis This torticollis occurs during sleep when a draft of cool air 
blows on the neck causing congealing of the muscles and compression 
of the nerves or a neuralgia foDowed by musde contracture or fibro- 
sitis The treatment Indudes radiant heal gentle massage gentle 
manipulation and the application of a cotton collar 
In ocuLAK TORTICOLLIS the treatment indudes m addition to the 
orthopedic m anagement the correction of the ocular disturbance. 

In HYSTERICAL TORncoLLD the physical therapist and the ortho- 
pedic surgeon can be of great assistance to the psychiatrist. 

NEOROtOOIC CONPmONB 

The chief neurologic oonduions to be discussed bdude poliomyehtis 
spastic paralysis brachial birth pal^ syringomyelia, tabes dorsalis, 
multiple .jderosis hystena, pscudohypertrophlc muscular paralysis 
ataxia peripheral nerve wounds and other paralytic and neuromuscu 
lar conations 

In the treatment of tabes the physical therapist can do a great 
deal in neuromuscular reeducatfon by the various methods such as 
the Frenkel series In maintaining the tone of the skin musdes hga 
ments and nerves massage vTry carefully appbed is valuable Eier 
dses under warm water ore beoehdal As aids tn locomotion crutches 
canes and vanous mechanical walkers ore useful 
In the treatment of multiple sderosls one should try radiant beat 
very gentle massage exerds® neuromuscular refducatlon and under 
water exerdses. Sometimes diathermy is beneficial The use of canes 
crutches and other walking apparatus is helpful 
The same ph>'siail therapeutic measures are applicable to tabes 
dorsalis or locomotor ataxia and syringomyelia. As is well known 
Charcot }oint is usually found in the lower extremity syringomyelic 
loints in the upper extremlly The physical therapy measurw Indude 
rest radiant beat gentle miLjagc neuromuscular reeducation under 
water gjonnastlcs and the rarious aids to locomotion such as walking 
apparatus canes and crutches. ^ 
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grcal vaIuc^^jSlJy^lh?Ta^^^ thcnipwtic mcawra are of 

warm batha, short cn)H nydrotherapcutic measures, induini 

cold, ffcntlo ma^fuiiw. sprays, alternating beat and 

undenviilcr otcrcba ’ >nbbg at 

weight upon ft In ^rder to allow the patient to bear nccna! 

op(?adoy»A cas« ttt, do a mbot 


^^ETABOUC Co>n)mONS 

obeaity include arthritis gout rickets tod 

Include rest heat ’ Iberapeutic mcasorts 

applications’ ^ assage, diathermy, negative galvanism and load 

'I^et, eier^^3”nvf should cmpbasiie the fn^xirtaDCC of 

*^^00. obesS U toporUnt one. As b general proper 

consUpatioD ^Thcre exercise and 

dfsturbMces la thm ^a^ors such as hereditary tendocy ind 

taportanl phvslcat glands and of water metabolism The 

op^ air *ticasure» include massuge ocerdses in the 

other sports TumrtnT^lK?®' bicycle riding rowing md 

very valuable tap-dancing and setting-up exerdses 

tlon of addoohiJj?* indude colonic irrigation Implants 

of certain foods laxative cathartics and the cbminaticc 

obesity h is ^ concerned In the treatment of 

difference between hi. patients weight is the 

able discussion on the .1 vT* ^ output. There has been coCLsdiX 
but wlien an the endogenous and exogenous obesity, 

P’^oposiuon that the n ^ weighed it cotnes down to ihe staple 
of food taken ^ ^ the difference between the 

and the energy outotii « l 1^* metabolism of the food 

Is undoubterittT™ ^ Wfcising, and hi* excretions, 
dividual — an Inherited constitution of the In- 
important, but the etarf ^^tion Endocrine factors are tmdoubtedly 
to recQgnhe the factor „f ^ detenmned FaHurt 

w been the cause of n,, ° 7*^ institute prtqDcr procedure 

involving the extremid^^^ ^ ^ treatment of cowfitkiB 

ebieffy arthriUc metaiSi. back. Tbeae conditions are 

painful heels mechanical ladadwg flat feet arid 



Metabolic CondjtionB 
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The reader is referred to such works as McLester E\'aiis and Strang 
and Newburgh. Fads and fanaes In diet are largely due to misinforma 
Uon fostered by the cultists or as a result of prejudice of unthinking 
people 

Obesity is a very Important consideration in orthopedic cases espe 
dally from the mechi^cal standpoint in the following conditions 
ant^or poliomyelitis flat feet, painful heels sacro-iliac disturbances 



Fja 69 — Extreme drf rmhle* ocanrlDf In hriio who had riclrt*. 


arthntis of all the Joints espedallj those of the spine hip knee and 
anUt The ovemndght cMd is the precursor of the otTnveight adult 
Fashion in recent years has decreed according to Barborka that the 
figure of women abouid be syipb-like to conform to this many women 
have employed on thdr own initiative many ndicuious dietary meas- 
this has led to eatreme under-nutnUon to m 

tLiSht--: 




84 


Deformities and BisabHitiei of Extroshki 


crtromfty, obcsfty may be a wry important stumWlng-bioct which 
favors prolonged disablUiy 


ENDOCRINt DISTURDAKCES 


Under endocrine dblurbances the physical therapfst fs espedsUy 
concerned with such conditions as obesity, leanness, Frfihlichi lya- 
dromc and slipped cpfnhj'sis 

The chief ^ands of Internal secretion which are on a fair bests of 
sdentific therapeuris include Ibe thyroid, panitiiyroici pita/Uryj 
adrenal and ovary 

Physical therapy rr>casurc5 include BupTX>rl, casts, splints, tasssaff: 
and diathermy Endocrine therapy and sometinies operations ait 
Indicated 

CotcuLATORV Conditions 


The most iwporiant arciilatory conditions iDclode vincese >tin5, 
endarteritis obliterans thrombo^angiltis obliterans Raynaud^ dheasc 
and causalgza TWmbo-an^Itls Is known os Buergeris disease. Sp« 
docs not permit description of the \'ariow i&ts for tie effidemy o» 
circulatory apparatus , ^ 

The best tnafment for varicose veins Is lie inlectloo oi sclei ^®®8 
solutions This is a minor procedure In the hands of a qnal»fi«i suigeo^ 
It has been stated that 95 per cent of Buergeris disease caso ^ 
In men and 5 per cent in women, which is just the oRwsIte ot u* 
figures for Raynaud s disease . _ 

The importance in the treatment of drculalory distorbuices ^ 
toproye drculaUon, The means of eccorapllshlng this bdiwk 
elevation of the limb beat clastic compressioD diathermy locahy 
to the cervical and lumbar sympathellcs, special diCTlatory 
postural exercises. Operations on the vdns, arteries and sympatw 
nerv« are not discussed here ^ 

■^e valuable postural circulatory exercises are tl^ ^ 
^ under the conservative treatment of thro^|J* 

^ “y” "Wlini the di3«M Is well 

claudicaUoo being present end IsMy 

dlwrdetsh ts adrkeble thtt the 
r^n In bed for several weelj or even longer or at le»it 
completely interdicted Therapeutic 
the *^”"'’'™tion of warmth ephanconoit 

prevention of traumatism, and the trestBent of 
or^an^when these super^^ 
that certain passive eierases may ^ 
iSt tS^ected llinh and, tin*- 

lore, therapeuUcaDy beneficial in Inacaaing the blood auppiy 

DtWirrtwHM of Ua £itrmftiw, EA if FWl*.* ^ ^ 
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This method is the logical therapeutic outcome of Buerger s method 
of dlagnosUcatmg impairment of circulation of the Iottct extremities, 
In that it uses the phenomenon of induced rubor or induced hyperemia 
in a therapeutic way If the method be earned out daily for a suffi 
amtly long period It ia of greater value In improving the circulatory 
conditions in Increasmg the blood supply than any of the other 
mechanical or thermal means that are at our disposal. 

The procedure Is as follows “With the patient lying supine, the 
affected Hmb is elevated to from 6o to 90 degrees above the honiontal 
bemg allowed to rest upon a support for from 30 seconds to 3 
minutes the period of tlnU being the minimum amount of time neces- 
sary to produce blanching or ischemia. As soon as blanching Is estab- 
lished the patient allowB the foot to hang down over the edge of the 
bed for from 2 to 5 minutes until reactionary hyperemia or rubor sets 
in, the total period of time being about i minute longer than that 
necessary to establish a good red color The limb Is then placed m the 
honxontal position for about 3 to s minutes during wWch time an 
electric beating pad or a hot water bag Is applied care bdng taten 
to prevent the occurrence of a bum. The placing of the limb in 
thcM three successive positions constitutes a cycle the duration of 
which is usually from 6 to 10 minutes These cycles are repeated 
over a period of about one hour some 6 to 7 cy^es constituting a 
'iance 


“The number of stances cannot be categorically stated but should 
vary with the case. In a general way they sbonld occupy at least 6 
to 7 hours a day that is every alternate hour during daytime 
During the hours of rest heat Is applied continuously m the form of 
an electric pad hot water bag hot air apparatus or electric Nmp In 
the opinion of the author this method does far more to improve the 
arculation than either the application of superheated air (so-called 
baUog treatment) or the diathermic treatment. 

“The length of time of its application may require modification 
according to the manner m which the procedure is borne In some 
cases pain induced by devation may necessitate a diminution In the 
period of do’atJon 


It IS not possible to lay down hard and fast rules as to the exact 
application of this method in any given case Its emplojTnent should 
be \’aned according to the requirement of each and every dinical 
stage and the patient s response, t 

In the treatment of arteriosclerosis Buerger recommends several 
methods of Impiming the drculatlon. 

These Lndude first the postural treatment second the hot air 
treatment third, the diathermic treatment fourth the beat of dectrlc 
«mps fifth, the thermophore 

The postural treatment which consists In the indaction of a reac 
hjTxren^ In the affeettd pm by preliminary elt%'aUon of 
tba Itg followed bj depnsjloo of the Hmb fa a dependent posflion 
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may be used with some benefit In almost all cases, except where gie- 
grenc has already become extcnsiw, where a phlegmon lias devd^ 
or where such changes of position are too painful to the patienL 
WTicn recent extensile thrombosis has taken place, it Is ibo cmin 
Imlicatcd 

The postural treatment, or cxctcUcs to induce rubor and an accriff 
atod circulation, must bo varied In Its method of application la nch 
and ciTry ease ''The period of elevation should be the mhdmQffl 
amount of time ncccasarj to produce a frank blanching of the fo^ 
This is usually about 30 seconds to 3 minutes, 
degree and extent of the vascular otetructlon. The next penoo ot 
depression (or of the hanging leg) is to be prolonged about i or t 
minutes beyond the time necessary for the Inducthm of dbdnct raw 
An abridgment of this Is then warranted when the patient 
of increased pain in this position, or If the pain becomes 
after a given duration of time Tte third position of rest In tM 
rental may be extended at will beyond 3 minutes, provided that tw 
does not suffice to give enough rqxise to the patient In 
should be longer In the athcro^croUc cases than m the younger pe^ 
affected with thrombo^giltls since the former may find the treatmoM 
onerous unless sufTident bitervals of rest art provided . 

'The position of the resting limb In all forms of 
disease has not received attention from the clinicians. If careM 
vations on the appearance of such limbs m varying postures be nw 
espeoany after the InducUon and abatement of reactive dreu^ 
manifestations it will be noted that the color of the foot vtria 
erably when In the horizontal plane. ‘While a normal or slightly dimi^ 
Ished flesh color Is not infrequently seen even in advanced an 
disease, the affected foot win often evidence varying degrees of 
This may affect but one or more toes or the fore part of the fo^ 
may involve even some of the distal portions of the legl the do^ 
or plantar a^iea of the foot may show patches of blanching 
ing with pinklih or sU^Uy cyanoUc areas Afl of these color 
ti<^ must be interpreted as mdIcatiDg a cdrculatcffy 
this lotion, and as such we may deduce lessons of pr°t*iy . 
and therapeutic value — to wit, that such limbs are not to b* 
to during tbdr period of rest, in the horiiontsl positton m 
»f>»TOat depressed just enough to bring about color 
drenteoty nctfvlty After testing the angle necessary to bri^J^ 
return of almost normal color the patient must be ^ 

this locular posiUon U to serve as his horliontal. Indeed rt b ^ 
eren to arrange the bed so as to conserve the an^P^ 

vloiKly arrived at, for harmful as Is the continued stasis todun^ 
P so also is one of continued 

^ If but sUght, A poeltlon of elevation universally regarded a» 
harmless must be avoided becaure of Its depleting effect.' 
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PSEDDOHYPEBTttOPHIC MUSCULAK PABALYSIS 


This condition is variously known as pscudohypertrc^ihic muscular 
paralysis and progressive muscular dystrophy 
The cause of the condiQon Is unknown. The signs and symptoms 
mclude the following There is a history of delayed walfcmg some- 
times until the third or fourth year Tiptoe walking Is the rule. The 
gait 13 awkward waddling and unsteady with Inability to go up and 
down stairs. Children fall frequently and are usually unable to arise 
without assistance They tire easily There is a marlid lordosis and a 
protuberant abdomen- Usually the calf muscles are enlarged and very 
firm There is a peculiar fadal expression winch is dull and mast- 
like with Inability to elevate the an^es of the mouth so that when the 
child smiles the Ups spread out sidewise but the angles of the mouth 
are not elevated In walking the feet are wide apart and sooner or 
later they assume a position of eqninus or toe drop They are swung 
forward rather than lifted and cairied high to clear the ground The 
child sways from side to side and be cannot sit down slowly — be 
collapses into a chair unless he uses his arms and hands to break the 
faH Winged scapulae are due to muscular atrophy There are noted a 
wasp-waist and loose shoulders. Stumbling and faUing are prcmlneDt 
features. If the child can nse from the lying position on the fioor he 
usually does so in a classic way He turns over on his face be 
rests on his elbows and knees, climbs up on his legs by putting his 
hands on his ankles then the legs then the knees and then the thighs 
and finally by a supreme effort^ stands up 

The treatment of this condition includes no specific remedy For 
mary years I have used hypodermic tablets of adrenalin 3/200 of a 
grain each, dissolved under the tongue three times a day More re- 
cently Kure and OUoaka ad\-ocate the use of adrenalin and pilocar 
pbe subcutaneously The dose for adrenalin is 0.2 to o 3 cc, of a 

0 I per cent solution The dose for pilocarpine Isoitoo2cc.ofa 

1 per cent solution The injections are repeated daily or every second 
day until at least 50 Injections arc given 

The physical therapeutic measures are as follows The first warn 
Ing Is to a\oid fatigue. Electriaty is of value in malntaioing good tone 
and circulation Massage Is of some \’alue. Hydrotherapy is \TtiuabIe. 
In order to teach these patients to go up and down stairs it Is ad 
Miable to use a vt of 5 or 6 nanw stairs iNlth a balustrade on each 
side Retention apparatus as a rule is not highly beneficial As a 
of pre\-enUng contractures and deformities, It is advisable. A 
light removable plaster cast or brace may be used to hold the foot 
at a ri^t angle or 0 knee In extension or to support a scoliotic 


Tendon lengthening and tenotomies, when indicated should be ner 
formed \-crj arcMlj btenuw of the dangtr of lojiog wtat luS: 
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tone or power their muscles have and because of the danger of pro- 
duang the opposite defomuly which may be more disabling 


Shoes and Theie MoomcATiONs 

In a discussion of shoe modification first of all one must consider 
the type of shoe that is advisable for children women and men 
As a general proposition, one may say that a shoe should be straifdit 
lasted round to^ have a moderate height of heel and a rigid shank 
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Posture 


01 

musde puD or nrasde ImbalaBce produces disturbances of posture, 
but to a certain extent these inherited tendencies can be overcome. 
Bad posture In many instances Is only a result of habit and by the 
exertion of wiH power and by proper exerdses, good posture habits 
can be acquired Deformity and disease have an Influence on posture 



F*l — Seven] tboomul coodlUmf of Oie frtoe Ihit »rt Uw rewlt of cramenhil «fb- 

orden or poor poctuie. (Lcmla. ft, Juuiaij J91S ) 


tuberculosis infantile paralysis and arthritis arc diseases that are 
fniportant in this connection 

Good posture should be taught to the young child and should be 
d'tn attention throughout life It Is of great Importance that the child 
f^ correct habits of posture as early as possible. In the home in 
tlndergarten and In «chool Poor posture is said to be on the Increase 
and there Is no doubt that It adds greatly to the stress and strain of 
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Sirls »nd msJm to iSb 
^ different MWn are tha vicilms of two Uitop cm U itjle 
tmd the other ij the shoe salesman Women prefer to fit the eye ruhet 
t^the foot, and please the eyn rather than theft httsbamrs pod 

The chief modifications in shoes include modlficatloos of the heeh, 
SOIM alters and the big toe region The chief modificatfon of the 
^ is me Thomas heel, which Is longer and hi^er on the Inner 
outer border This corapeU the Indlvidoal to wjik 
f , ^ ^**??f*^ waiting an^c, so that a weight-bearing line dropped 

trm the udddlc of the patella bisects the Ubk and the astnigalta. 

<^ef modification of the sole is the devation of the outer border 
fiaTto?* point of the wedge shoold be under the base of the 

L ^ ^ counters Include the removal of the coonter for 
on or the heel and the prolongation of the counter oo the faner 
woer to protect and support the scaphoid, first cunelfora and base 
ot toe first metatarsal 

sol- ^ region of the bfg-toe jerint foeJude Dialing the 

S hl.fiM*? be no motion In toe bfg toe Joint, whfcli 

big^oe JoSt ^ pain In cases of osteo-arthritls of Ui 

baJSj ratification of Che sole is xrhat Is known as a mrtalar^ 
^rasl'^ of a atrip of leather secured between the 
Iwnre ' “f ^ P°l“f -loaf f>*f"lod the heads of the metatainl 

Posture * 

seriOTtt beauty In correct carriage, and ro*ny 

poor posture human body arc due in whole or in part to 

paw dropped from the aide of the bead shcnld 

and ankle ^mp ^ through the middle of the shoulder, hip, 
fomliiR the fonmiri ® P“^tt tiM a correct standing posture. % P®! 
stand With the h*rV^ tnovements one will attain excellent form (0 
touch the wall Kjrf^ the waD (a) let the head and butt^ 

toe four In^ (3)^ 

spine and ( 4 “) ^ 

to the baHa of ^ ahlft the weight fonrtrf 

poaftfom ^ off maintaining toe body In 

back and a ^ parents and ancestors a certain ^ 

characteristic* postare fust as he inherits many 0 ^ 

*L*wti PhiDp rh.,, ^ ’weakness also is Inherited and imeqtiri 

« 3 tJtt. ) ,^ 8 . 
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and mouth to fuBChon better The person with erect carriage actuall> 
thinks better he Is more level headed 
In the chest also poor posture causes disturbances The cramp- 
ing results In improper physiologic action of the heart and lungs The 
diaphragm the large muscle that separates the thoracic from the ab- 
dominal cavity cannot do its work properly when posture is un 
naturah 





Fn. 74— A, poor pcshirc due to exisrented hinibir lordoiif B C tod D comet 
poitaR. 

Proper support Is not provided the abdominal organs — stomach 
liver gallbladder pancreas small intestine large Intestine and omen 
turn — when posture Is bad they arc cramped and forced out of their 
normal positions \\ ith the stomach at a lower lc\*el Intestines pushed 
down kidneys improperly supported and strain on the vanous sus- 
pensory ligaments it Is simple to deduce what 5>Tnplom5 follow The 
circulation of these tissues Is impeded and constipation an important 
factor In the production or aggravuljoD of many chronic conditions 
results 

The pelvic organs In pjersons of both ^eies may suffer materially 
In women the effects of poor posture often reflect themselves In 
the uterus ov-anes and fallopian tubes 

Poor posture of the lower extremities results In mechanical and 
other disturbances chief of which arc strain on the hip joint and 
'^’^'^hanlcal strain on the knee joint ankle and foot UDdoubtedI> many 
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both child and adult life, It also exposes the Indlvidoal to the posri- 
blllty of superinduced infection and trauma. 

The spine Is a flexible rod made up of segments, at one end of 
which sits the head ond at the other ctwl of which sits the person Tbe 
spine has a normal front to back (anteroposterior) curve, It carv a 
forward, back^sTird, forward and hackwa^ again as one progresses 
from the neck to its base but In the lateral or ride to side, pto 
there arc no normal curves Any lateral deviation involving more than 



ot Kjnmutk*. tWi boy** 

tbe emotion ihown on the Wt to tbe oed orrleie DhatnUed on tbe rigtu. 
Lewin Hygda, 6 j (Jan.) ] 


OM vertiira l! caned scoUoeb. As It fa a fleiible rod, 

of tbe spine cannot be changed without a compensatory chang® ^ 

least one other portion ^ 

Man WM nrt mtmded to walk upright. Many 
penalties for his having assumed the upright position 
posture the brain haart, lungs Uver kidneys pancreas mu^ 
ligaments are hindered in proper function and cUminatioo from i" 
gastro-intestinal tract fa retarded. ,be 

Erect carriage of tbe head and proper curving of tbe neck 
muscles Ugaments bones Joints blood vessels brain eyes ears iw- 
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and mouth to function better The person Tdth erect carriage actually 
think* better he ia more level headed 
In the chest poor p>osture causes disturbances The cramp- 
ing results in improper physiologic action of the heart and lungs The 
diaphragm the large muscle that separates the thoradc from the ab- 
dominal cavity cannot do Its work properly when posture Is un 
natural 



Fn. 74.— A, poor poatnre doe to cxKsirmtcd lumbar lonlo*b B C tod D comet 
potture. 

Proper support Is not provided the abdominal organs — stomach 
liver gallbladder pancreas small Intestine large mtestine and omen 
turn — wben posture Is bad they are crampied and forced out of their 
normal positions \Mth the stomach at a lower level Intestines pushed 
down Udneys Improperly supported and strain on the t'arious sus- 
pensory ligaments It Is simple to deduce what s>Tnploms follow The 
circulation of these tissues is Impeded and constipation on important 
factor In the production or oggra'^ation of many chronic conditions 
results. 

The pelric organs in persons of both seies may suffer materially 
In women the effects of poor posture often reflect themseKes m 
the uterus o\Tines and fallopian tubes 
^oor posture of the lower extremities results In mechanical and 
other disturbances chief of which are strain on the hip joint and 
'^^^chanical strain on the knee joint ankle and foot Undoubted!) many 
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both child end adult life, it also exposes the iadlvidittl to the pasd- 
biUty of superinduced infection and trauma, m. md ol 

The spinVts a flexible rod nmde up «/ .SoTTbi 
which sits the bead and at the other end of wWch 
spine has a normal front to Doe’nroitrtSM! 

forward, backward forward and backward »S^" “ Jdef^ 
from the neck to its ba.se but in the Imend or sid^^ to 
there are no normal curses Any lateral deviation Involving 


r» 73 — Wler three wedti of id«Bc* 1 gyiHMJOo, 

Ibe cocKOUon iboim on left lo the erect ctrri*tB ffitBintw 
Lffwln, Hr*ei», 6 ) (Jul) HttiJ 

one \'ertcbra is caJled scoUosi*. A» It is a fieilble r«I 
of the spine cannot be changed without a compensatory 
least one other portfon. /ifv»dcr* 

Man was not intended to walk upright Many 
penalties for his having assumed uie upright posluon- ' and 

posture the brain heart lungs liver kidneys frtaa ^ 

ligaments ore hindered in proper fonctloiii and elimination 
gastro-intestlnal tract U retarded. v r^rffdt the 

Erect carriage of the bead and proper carving of the nee* 
muscles ligaments bones Joints, blood vessels brain, eye* 
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and mouth to function better The person with erect carriage actually 
better he Is more level beaded 

In the chest also poor posture causes disturbances. The cramp- 
ing results m improper physiologic action of the h eart and lungs The 
diaphragm the large muscle tha t separates the thoraac from the ab- 
dominal cavity cannot do Its work, properly when posture Is un 
natural 
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Proper support Is not provided the abdommal organs — stomach, 
hver gallbladder pancreas, small Intestine large intestine and omen 
turn — when posture is bad they are cramped and forced out of tbdr 
normal positions Mlth the stomach at a lower level intestines pushed 
down Udneys improperly supported and strain on the various sus 
pensory ligaments it is simple to deduce what symptoms follow The 
circulation of these tissues is impeded and constipation an important 
factor in the production or aggravation of many chronic conditions 
results 

The pelvic organs In persons of both sacs may suffer materially 
In women the effects of poor posture often reflect themselves in 
the uterus, oA-anes and fallopian tubes 
Poor posture of the lower e'rtremlUes results In mechanical and 
other disturbances chief of which are strain on the hrp joint and 
rocchanical strain on the Lnee joint ankle and foot Undoubtedly many 
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coses of arthritis of the knee and hip are traceable to basic mechanical 
disturbances that haw been In operation owr a period of many yean. 

Flat/oot is a result of poor posture in many cases and nay be t 
disabling condition The combination of a mechanical disturbance, 
such as pronation of the foot with strain, oi'eractlvity, Injury or fe* 
fecUon, Is a common cause of foot disability 
The methods of recording posture are the photograph, tbcschemat 
ogrnph, which was Invented by Dr Mosher and Pmf Lesley of 
Lcland Stanford Unh’ersity and Is a camera4ikc instnnueol with t 
focusing lens and a scries of mirrors, by wWch on image U thrown oo 
a sheet of dear glass on which Is superimposed a piece of 
paper and the sllhouettcograph devdsed by Norman Fradd, whkb 
makes a graphic record of the posture b> an arrangement for photo- 
graphing the individual In silhouette 
Roentgenograms are of value in deferminbg the position and shape 
of the bones They often reveal dcTinlte unsuspected disease cocoiticns. 


Treatment. — ^The treatment of postural defects consists of 
lactic and remedial measures Prophylactic measures consist of 
considerations as balancing the pelvis in cases of incqual^ of im 
length of legs Attention to the feet is important The rtroedW 
axe medical gymnastics and support The mattress inmt be 
by the Insertion under it of boards or a wooden 
Bradford or WWtman gas-pipe frames are valuable in 
Stretching consisting of head traction leg traction, pelvic traction, w 
combinations of two of these three Is valuable as prehnrinsiy treti 
merit. 


Medical gymnastics consist of postural corrective, fleslbni ^, 
Increasing breathing and relaxoUoo eserdses In postural 
the paUent is tau|^t to stand tall, sit tall, He tall and think tsh- ^ 
to walk vrith his chest thrown forward his abdomen drawn ^ 
his lumbar curve flattened his shoulders well back and upward and no 

^d upward so that he looks out of the centers of his eyes thechtoo 

drawn straight back He walks “chesty ’ 

Co^v^ flexibility and power increasing exerdses 
planMory Bro thing exercises such as those emphasised ^ 
thwait and Klein, are valuable. Rclaxadon exerdses have a 

^1 ^ ^tinent The scxalJed stall bar exerdsc is of ertaWtf 
in low back condiUons Swimnung and ballet danang *rt 

necessary a simple corset U to be 
^ surgeon in some cases may prescribe the wearing^ 

ilamlnum jackets and pl«ter-of-pirfc^ 
neceawiry m severe cases. Plaster casts b* rendv- 
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Physical therapy consisting chiefly o( massage Is of great \’alue 
Hydrotherapy h^otherapy phototherapy and tonics have thdr places 
iQ the treatment 

I have designated the following ten commandments of good posture 

1 Stand tali 

2 Sit talL 

3 W alk tall and chesty^ vrith weight transmitted to balls of feet 

4 I>raw in abdomen pulling it backward and upward 

5 Keep shoulders high and square 

6 Pull chin straight backward toward collar button 

7 Flatten hollow of back by rolling pelvis downward and back 
ward 

8 Separate shoulders from hips as far as piossible 

9 Lie tall and flat 

10, Think talL 

CONCtUSION 

In concluding this chapter I wish to emphaslte the importance of 
physical therapeutic agents In the prevention and correetjoo of de 
formiUes and disabilities of the extremities In every community there 
should be at least one institution where physical therapy can be given 
in an ethical manner under the control and guidance of a bcensed 
practitioner of medicine 

The author wbba to eip rai hb thanfct to Let L T hhxr for the om of ces 
^tderaUe portiiot of thb mamaaipt lod tnutjr ( the Qhslratkns to be med lo hk 
f itbcomlaa book, fke PrfmdfUt l^nctk / Onh p4*ik Svxrry bo to W B 
Saottdm Company f the w ( vae f Ibe manowript and aocoe ( the QlaitiiUoaa 
from hb book, Ortkoperdk Svriery }9f \mct. 
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CHAPTER TWELVE 


PHYSICAL THERAPY IN PLASTIC SURGERY 
Vn-ftAY P Bladi MD and James pAwum Boovtn MJ3 

Physical anl Occ\n‘ATioNAL Theoapy in Genebal 

The application of physical and occupational therapy plays an 
indispensable rfcle in the care ot many pialients ■who have to undergo 
extensive plastic repairs o( defects. 

Plastic operations may include the repair of recent lacerations. 
Again a rather long senes of plastic operations may be necessary to 
ovttcotne serions defects In facial appearance and fvcnction such as 
deforming scars from bums or scars folioning operations for car 
anotna Finally the plastic operation may be performed to restore 
function to a part, as in a temporomaxniary ankylosis or to replace 
deforming scars with coolractures about the trunk or extremities In 
all these conditions physical therapy must play its part if the ultimate 
aim of the operative procedure is to be att^ed 
Severe scarring and contracture deformity about the band and 
fingers may be taken as a ^ven case After a long period the part may 
still be swollen and congested or it may show atrophy and poor blood 
supply Heat hydrotherapy and massage for one to four weeks prior 
to the proposed reconstructive operation will usually improve the blood 
supply overcome a certain amount of the contracture deformity limit 
the d^ee of atrophy from disuse and oltogctber so improve the con 
dilkm of the part as to assure the best possible operative result 
Following operation on the band physical therapy in the nature of 
proper splinting is iramediatelv Introduced- A little later hydrotherapy 
is employed and as soon as the healing ot the wounds permits massage 
and muscle-training exercises are added to the treatment Long after 
the surgical wounds have healed the dailv use of massage musde- 
traimng exercises active exerdses and finally work or play are 
necessary and should be persisted In until the greatest possible fane 
tlonal restoration is secured (Figs i 8) 

Physical Therapy Agencies iH Plaxtic Surgery 

In ptaitJc sorgety the fdlomng phyiucsl therapy agencies are most 
commonly used 
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PHYSICAL THERAPY IN PLASTIC SURGERY 
ViLRAY P Blaib MX) and James Bajuiett Brov.'n M D 

Physical and Occupational Therapy in General 

The application of physical and occupational therapy plays an 
Indispensable rfile in the care of many patients who have to undergo 
extensive plastic repairs of defects 

Plastic operations may Include the repair of recent lacerations 
Again a rather long senes of plastic operations may be necessary to 
overcome senous defects in faaal appearance and function such as 
deforming scars from boms or scars foUovring operations for car 
dnoma. Finally the plastic operation may be performed to restore 
function to a part as In a temporomaxlIlBry ankylosis or to replace 
deforming scars with contractures about the trunk or extremities In 
aD these conditions physical therapy must play its p>art If the ultimate 
aim of the operative procedure is to be attained. 

Severe scarring and contracture defonmty about the hand and 
fingMs may be taken as a gi\en case After a long penod the pait may 
still be swollen and congested or it may show atrophy and poor blood 
supply Heat hydrotherapy and massage for one to four weeks prior 
to the proposed reconstructive operation will usually improve the blood 
supply overcome a certain amount of the contracture deformity limit 
the degree of atrophy from disuse and altogether so improve the con 
dition of the part as to assure the best possible operative result 
FoUowing operation on the hand physical therapy in the nature of 
proper splinting is immediately Introdoced A little later hydrotherapy 
is emplo>Td and as soon as the healing of the wounds permits massage 
and musdeHralnlng eierdses are added to the treatment Long after 
the surgical wounds have healed the dafly use of massage muscle- 
training exercises active eierdses and finally work or play are 
uecessary and should be persisted In until the greatest possible func 
tioaal restoration is secur^ (Figs i-8) 


Physical Therapy Agencies in Plastic Surgery 

In piiutic surgery the foItoiTing physical therapy agendes are most 
commonly used 
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Agcnacs In Plastic Surgery 
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Radiura 

I To redace scar tissue, os m kelcdds 


OccupatJonal Therapy —Occupational therapy aa well ns the sun 
pkst mSage eiercises and baths Is of real importance for sUmulal 
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A rGk*Ft«I 1* 

^ lv»taa# n 
Massage 

I To prepare a port for the proposed operation 
a To stimulate the blood supply, as in the base of a pedicle flap 

3 To attempt to reduce the amount of scar tissue 

4 To loosen up a scar and overcome a tendency to retract or 
contract 

5 To restore function, especially about the jomts 

6 To loosen the contrarturc that takes place under skin grafts 
and flaps 

Dry Heat as from on Incandescent bulb, infra red baker, hot water 
bottle, or electric pad 
I To relieve pain 

3 To stimulate the formation of healthy granulation tissue pre- 
paratory to a skin graft 

3 To Improve circulation (a) to stimulate, (b) preparatory 
massage 

4- To combat low-grade infection 

Hyfirothcrapy as local or general baths, local or general salt 
whirlpool baths hot wet pa«^, contrast baths (hot bath 15 
cold bath 2 min usually local) 

1 To relieve pain 

2 To stLmolate a healthy bed of granulation tissue 

3 To stimulate circulation as warm saline packs applied about 
base of a pedicle flap 

4. Preliminary to massage and cxerdse 
5 To overcome infection 

Dry Cold, as from ice-bag 

I To overcome traumatic or postoperative swelling 

Ultraviolet Raya, as from quartz light or from direct sunlight 
I To stimulate TwiUng 

3 To improve general coodiUon of padent espedalJy In chiio 
with rachitic tendency 

3 To tan, if possible a skin graft or flap . 

4. To overcome a low-grade infeebon as pimples, preparatory 
plastic operation 

X Raya 

1 To overcome (i) low grade akin infection, (3) almost any 

of surface cellulitis Indnding erysipelas (3) boils, (4) adenitis, 
(5) abscess formation (6) Ludwig’s angina, (7) acute parotitis 

2 To reduce scar tissue 
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Extensive Busns 

The Immediate care of extensive burns necessitates the relief of pain 
and the treatment or prevention of shoeik. The immediate local treat 
roent is subject to »o many varying possibilities, and the available 
methods of treatment may be so limited that no one method can ever 
be universally relied upon. Any treatment that allows crusts to remain 
00 wDUixls under which there is usually a collection of pus, may be 
sufficient for superficial bums but for deep bums in which the full 
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ing the patient mentally and for Infusing spirit Into him Many patiaiti 
completely disheartened \rith a long scries of surgical steps may be 
reclaimed mentally by the instruction and guidance of an occupational 
theropist 

If the elaborate outlay found in most large surgical clinics is not 
available, the surgeon \rill often find the application of these principles 
directly advantageous In securing surgical results even if he has to 
combine the work with his own (Hgs 7 8 and ii) 
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thktncss of the denna has been destroyed some plan for surgical 
desnllncss should be cmployetL No single method Is applicable to all 
cases but vrith the genenJ plan of frequently changed hypertonic 
dressings and with close attention to mechanical cleansing at the time 
the dressings are changed most patients will develop clean firm granu 
laboos ready for grafting within four weeks (Figs 12 and is) 

After sloughed tissue has separated and tb^e is no further toildty 
from the burned area there Is left a denuded area that requires 
restoration of surface co\ering of suffident thickness This restoration 
should be made as speedily as possible for the conservation of function 
health and comfort Any treatment or lack of treatment that delays 
restoration Is an econormc waste Especially Important is surgical 
dcanibess for bums of the hand and arm, for here the Important 
tendons and joint capsules are so dose to the surface that prolonged 
chrome Infection In granulations over them may result in permanent 
deformity 

Saline Bath and Dry Heat. — For widespread denuded areas of the 
body and extrermtles the combtoed use of the saline bath and dry heat 
h most effiaent for deantog these wounds surgically to preparation 
for akin graftlog The patient is placed to a warm salt bath for one to 
three hours a day, and then lies without dressmgs on a bed covered 
with sheeting, to which haat is appUed by a stnng of electric lights 
above the patient (Figs 12 and 13) 

There are severd distinct advantages to this method of care 

(1) The patients are extremely grateful because of their freedom 
from painful dressings Patients, both adults and children who have 
practically lost their morale from pain and discomfort are frequently 
made comfortable after 5 to 10 min. to the bath They may be put in 
the first time with dothes and dressings left on, and then after soaking 
for some time the dressings may be ent loose and removed without 
pain 

(2) The method is probably the least expensive of any and may be 
earned out in the home 

(3) After the routine is once established nursing care can almost 
•opplant the care of the doctor except for dally inspection and neces- 

changes m care 

wfllti. the patient unrestrained m the bath and In the bed 

^ both encourage acbve and passive mobon and reduce contractures 
to a minimum. Restraints to form of splints bandages and loops 
ow extremities can almost universally be avoided Contracture from 
loss can be remedied satisfactorily only hy replacing tissue 
b* relief obtained from secondary contractures by splinting will be 
In a few hour* after removing the restraint 
(S) soon as the patient is able to be up and around some sort 
aressing must be substituted for the dry heat and for this hyper 
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Active movement about Joints may be started when it Is certain the 
mft can stand iL Deep massage may help to loosen grafts from their 
and wlsf* help smooth them out if there b a tendency to wrinUing 
from contracture of the base There docs not appear to be accurate 
data on the reasons for variations In the color of skin grafts Although 
they rarely ‘tan on exposure to actinic radiation there may be some 
improvement in color (Figs 7 8 and 11) 

pEmcLE Flaps 

Physical therapy of a tedious sort may be necessary for pedicle flaps 
that have a slug^h blood supply Light massage with the finger tipis 
along the flap three to six times e%'ery five minutes may help replace 
the inadequate pulse and if this is carried out Intelligently by tbe 
nurse, an apiparently doomed flap may be saved The use of warm 
wet packs around the base of the flap Is valuable care should always 
be tiken to avoid blistering and it is best to have the piacks tested and 
apphed with tbe fingers rather than with forcer's • 

Deep rotary massage of these flap's after they have been completed 
may free them well from the base and here again actinic radiation 
may be tned for color improvement If the flap remains a dead white. 

Cleft Lip ako Palate 

Quart! hght treatment local and general has apparently been of 
great value in some cases that have not withstood operation well 
For mild cellulitis and Infection of the lipis local radiation has proved 
espjedally beneficial 

In Infants and children it is necessary to keep the hands away from 
the mouth and light spiUnts are used to prevent flexion of the forearms 

Spieech training is almost as important for good speech as Is repair 
of the palate Wth mtelligent ptarents and piatients this mny be accom 
plished at home by following simple rules but most piatients do best 
in class or under tbe supiervision of one who Is trained in the work. 

Operative Trauma 

^For swelling following op>erBtlon 5 (without infection) cold apiphca 
dons simply applied are the most satisfactory One caution about the 
d) avoid putUng an ice-bag or any heavy application on an 
that IS swelling as a relatively light pressure may shut off the 
supply and necrosis wUl result 


Infections 


appbcatlom (moist or dry) most froquenUy 
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often bo oncounteied snd since neither process is very wen nnder 
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tonic packs of sodium chloride, boric add, magoeslinn sulphate, or 
an> desired antiseptic may be used Then Instead of bdng pulled o6 
they may be soaked free In the bath each day and reapplied liter 

Quart* Light. — Quarta-llght treatment of these areas may well be 
combined in this as in any method of trealroent. General riihatlon rto 
to four times a week will usually be ideal although heavier radiatko 
of local areas of persistent infeiclion may be indicated 

Exerosea and Occupational Therapy — General physical thKify 
in the form of active exerdscs of the h^d arm or musdei is of 
great advantage Any occupational therapy, especially with children 
has frequently marked the turning point of recovery The outside Urmt 
of activity is encouraged, even If this is nothing more than the knitting 
of a wash cloth or the cutting out of paper figures The use of mnsfcal 
Instruments or even encouragement to feed themselves may make 
marked Improvement (Figs 7 8 and 11) 

Skin GsArrs 

Preliminary Preparation. — ^Tbc physical preparation of widely 
denuded areas for skin grafting is essentially as outlined under ExisN 
sivE BoiNS For chr^c uJeeratloo of the legs, rest in bed fw 
one to three weeks may be advisable, and may In itself be the main 
clement In a successful sUn graft Added to this there may be elevatiofl 
or elastic bandaging (or the support of the blood column. If the palicnl 
remains ambulatory some type of l^T>ertoalc dressing plus a sup- 
portive dressing is necessary Quartz light used locally over Infected 
surface areas may be of great benefit* (Figs. 12 and 13) 

Fixation of Dresainga, — One of the most essential factors in sue 
cessiul skin grafting Is applying the dressing with the correct mechan- 
ical pressure on it and maintaining it in place. The routine use of 
damp marine sponges (or some other medium) for obtaining eisstlc 
pressure incorporated in the original dressing of a akin graft, h as 
important as any sin^c step in the operation The sponge Itself does 
not supplv the pressure but must be held accurately in place and at 
Bccnrate tension by the bandages = • 

Joint movements about grafts must be restrained by bulky dreselnfP 
or by wood or plaster splhjts. 

After Good gentle mechanical cleansing is important from 

^ ^ actinic radiation at the time of 

each dressing may have a beneficial effect on healing The dressing U 
remo^ and all grease U dcaned from the area. The graft and sur 
rounding wea aw then exposed direcUy to the quarts Ugfat. Usually 
the first dos^ Is i minute at 36 fochea. The time Is increased i min 
ate and the distance decreased j inch up to 10 minutes at 20 inches* 



Infections 


n 


Active movement about joints may be started when It is certain the 
paft can stand iL Deep massage may help to loosen grafts from their 
h}^ and help smooth them out if there Is a tendenty to wrinkling 
from contracture of the base. There does not appear to be accurate 
data on the reasons for variations In the color of skin grafts Although 
they rarely Han on exposure to actinic radiation there may be some 
improvement in color (Figs 7 8 and ii) 

Pedicle Flaps 

Physical therapy of a tedious sort may be necessary for pedicle flaps 
that have a slug^h blood 5uppl> Light massage with the finger tips 
along the flap three to six times every five minutes may help replace 
the Inadequate pulse, and if this Is carried out mtelhgently by the 
norse, an apparently doomed flap may be saved- The use of warm 
wet pacts around the base of the flap fa valuable care should alwa>'s 
be taken to avoid blistering and it fa best to ha\*e the packs tested and 
applied with the fingers rather than with forceps 
Deep rotary massage of these flaps after they have been completed 
roay free them wdJ from the base and here again actinic radiation 
may be tned for color improvenient if the flap remains a dead white 


Cleit Lip and Palate 

Quarti-light treatment, local and general has appiareDlIy been of 
great value in some cases that have not withstood operation well 
For mild cellulitis and infection of the lips local radiation has proved 
especially beneficial 

In infants and children It is necessary to keep the hands away from 
the mouth and light splints are used to prevent flenon of the forearms 

Speech training fa almost as Important for good speech as is repair 
of the palate ith intelligent parents and patients this may be accom- 
Plfahed at borne by following simple rules but most patients do best 
in class or under the supervisloo of one who is trained In the work 

Operative Trauma 

For swelling following operahons (without Infection) cold appUca 
wms simply applied are the most satisfactory One caution about the 
^ “ Jo avoid putting an ice-bag or any heavy application on an 
that 13 swelling as a relatively light preiture may jkut off the 
iupfly and necrosis wtU result ^ 


Infections 


For infections hot applications (moist or drv) most 
Ofttn be encountered and since neither process is very vreil under 
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tonic pack* of sodium chloride, boric add, magnesium sulphate, or 
any desired antiseptic may be used Then Instead of being pulled off, 
they may be soaked free In the bath each day and reapplied later 

Quartr Light — Quarti light treatment of these areas may wcH be 
combined in this as in any m^od of treatment General radiation two 
to four times a week will usually be Ideal, although heavier radxatko 
of local areas of persistent infection may oe Indicated 

Exercises and Occupational Therapy — General physical thenpy 
in the form of active cxcrascs of the hand, arm, or leg muscles Is of 
great advantage Any occupational therapy, especially with children, 
has frequently marked the turning point of recovery The outside limit 
of activity is encouraged, even if this is nothing more than the knitting 
of a wash doth or the cutting out of paper figures The use of musical 
instruments or even encouragement to feed themselves may make 
marked Improvement (Fljp 7, 8, and 11) 

SkIN Gratts 

Preliminary Preparatloa, — ^Tbe physical prepamlion of widel y 
denuded areas for skin grafting Is cssenti^ly as outlined under Extin 
STVE Burns For chronic ulceration of the legs, rest in bed for 
one to three weeks may be advisable and may in itself be the main 
dement in a successful skin graft Added to this there may be devatlai 
or elastic bandaging for the support of the blood column. If the patient 
remains ambulatory some type of hypertonic dressing plus a sup* 
portive dressing Is necessary Quartz light used locally over Infected 
surface areas may be of great benefit * (Figs la and 13) 

Fixation of Dressings. — One of the roost essential factors In sue 
cessful skin grafting is applying the drosing with the correct mechan- 
ical pressure on It and maintaining it in place The routine use of 
damp marine sponges (or some other medium) for obtaining elastic 
pressure Incorporated in the original dressing of a skin graft, is as 
important as any aln^e step in the operation The sponge itself does 
not 8up>ply the pressure but must be held accuratdy in place snd at 
accurate tension by the bandages * • 

Joint movements about grafts must be restrained by bulky dressings 
or by wood or plaster splints 

After-C^fc Good gentle mechanical cleansing Is important from 
the Bt^ If time can be taken for it, actinic radiation at the time of 
each dressing i^y have a beneficial effect on healing The dressing Is 
remo^ and aff grease Is cleaned from the area. The graft and sur 
rounding area we then exposed directly to the quartz light UiuaDy 
the first oosa^is i minute at 36 inches The time Is Increased i min 
ute and the distance decreased 1 inch up to 10 minutes at 20 Inches, 
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Repilr of Surface Losses of Hands 

For the contraction that occurs under some skin grafts and tends to 
wrinkle them, we have occasionally found good relief by the use of 
light exposures of radium preferably given as soon as the wrinkhng 
brames apparent 


\ EAV AND RaOIUU LeSIONS 

The underlying pathology Is a destruction of the collagen and an 
endarteritis of the finer vessels This is followed by a telangiectasis 
of the capillaries which may later become thrombosed keratosis of 
the epithelium, and occasionally transition to carcinoma. Since the 
exating cause is the x ray or radium ray it would seem Inadvisable 
to employ sunlight quarti light or further x-ray or radium ray m the 
treatment of th^ l^ons However aD the above forms of radiation 
have been advised and the practice Is mentioned here only to call 
attention to its apparent uselessness The only solution to the problem 
of relief of badly or widely involved areas is total destruction by 
dectrocoagulation or elcctrodcaiccatlon by the actual cautery or by 
sharp dissection It is preferable to excise wide areas and this usually 
calls for some method of surface repair such as the shifting of adjacent 
healthy tissue or the use of free sUn grafts or pedicled flaps 

RePAIE op SuitFACE LOSSES OP THI HaNDS 

The loss of surface covering of the hand results from innumerable 
types of accidents but most frequently from bums One of the most 
crippling deformities results from Injury from household mangles in 
which there are both a severe bum and a crush Early determination 
of the extent and depth of destruction is very imp»ortant in these cases 
Md where there is any appreciable extent of skin loss steps should 
w taken immediately to clean the wounds and to cover the defects 
of suitable thickness II there is destruction of the full 
Ihrckness over the dorsum of the hand and fingers and if some form 
*^*JpP*ctant treatment is instituted In which crusts form on the wound 
a™ liowly separate ultimate healing may occur by spontaneous epi 
^hoiiation However the attendant Infection and scar tissue formation 
^ut the Joint capsules and tendons will so limit motion that normal 
^^^ou may never be obtained. Losses on the palmar surface of the 
“Ms and fingers do not often result In such permanent damage be 
heavy subcirtaneous tissue protects the joint capsules and 
to a marked extent The surface scar may be extensive but 
when It Is released the tendons will give and the Joints will 

Preoperative Period— Spiintino —During the period of waiting 
^rrcoMtructlve operations correct splmtlng and dressing are Im 
uuriMt. Extreme secondary contractures In either flemon or extension 
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stood, arguments on both sides may be riven for the use of one over 
the other As a general rule, heat is probably most effective and Is most 
kindly received by the patient for swelling from Infection, while cold 
is better for swcllmg from trauma. 

For erysipelas and similar types of Infection that occur about the 
head and face durmg the process of repair of a defect, hot hypertonic 
applications are used routinely "V-ray radiation in the form of light 
exposures may be used and excellent results are obtained in many 
instances 

Chronic furunculosis or pimple formation Is a definite contraindl 
cation for the plastic repair of any defect because It is an expression 
of low resistance in general and because the or^nlsm being ready 
to contaminate any fidd, may set up an active Infection In the opera 
live field itself Along vdth other general treatment measures 
X ray or actinic radiation wHl be fotmd very useful In clea rin g up tins 
skin condition 

, Scars 

As soon as the wound has healed In some instances, active physical 
therapy may be started to relieve the scar defect Excellent results nay 
be obtained by the use of actinic mdlatloD, folbwed by beat (us^y 
dry as from a large electric light bulb or an infra red baker) After 
this, prolonged gentle massage is ^ applied over the ^ 

for 5 to 10 mim Then a lubricant (cocoa butter, for example) is 
applied and the trained technlciaii starts a gentle stroking tnassa^ 
As the wound becomes older and therefore firmer the strength of the 
m assage is Increased and should consist of both stroking and kncadinfr 
The m assage should last for at least 30 min. If possible It should^ 
repeated daily for the first two weeks and then applied every other 
day untfl, the scar has been kx»ened and Its deforming appeara^i® 
overcome, or untH no further progress is made 

Surface scars occurring m suture lines or around the edges of 
present the greatest hindrance to acceptable surgical restorations about 
the face It seems that they occur most frequently where they ^ 
desired. Plump or fat children or young adults are the roost susceptible, 
probably because of tenseness and thinness of the skin from distendoo 
of the subcutaneous fat. Infecdon In the suture line during healing, 
cuts and incisions across the lines of skin and poor appron 

matioD are, of course contributing causes. 

Of the many physical agents directed against these scars radh^ 
seems to offer the best help Capsules of 25 mg of the element with 
a screening of i mm. of sflver and i mm. of rubber applied al^ 
the scar for one to one and one-half hours frequently suffice The 
dose may be repeated once or-twlce If it advisable 

Deep sttrrlng does not respond well or uniformly to radiation, and 
applying the rays through any considerable thickness of tissue to affect 
deep scarring Is a questionable procedure. 
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Repair of Surface Lowe* of Hands 

For tlie contraction that occur* under some skin graft* and tends to 
wrinkle them we have occasionally found good rehef by the use of 
light exposures of radium preferably given os soon as the wrinkling 
becomes apparent 


\-SAY AND Radium Lesions 

The underlying pathology is a destruction of the collagen and an 
endarteritis of the finer vessels This is followed by a telangiectasis 
of the capillaries which may later become thrombosed keratosis of 
the epilb^um, and occasionaUy transition to cardnoma Since the 
exciting cause is the x ray or radium ray it would seem inadvisable 
to employ sunli^it, quart* light or further i ray or radium ray fn the 
treatment of these lesions However all the above forms of radiation 
have been advised and the practice is mentioned here only to caD 
attention to its apparent uselessness The only solution to the problem 
of rdief of badly or widely mvolved areas is total destruction by 
electrocoagulation or electrodesiccalion by the actual cautery or by 
sharp diss^oo It is preferable to excise wide areas and tins usually 
calls for some rr>ethod of surface rqiair such as the shifting of adjacent 
healthy tissue or the use of free sUn grafts or pedicled flaps 

RiPAia OF StmFACB Losses of the Hanw 

The loss of surface covering of the hand results from Innnmerable 
types of acadents but most frequently from bums One of the most 
cnpplmg deformities results from Injurv from household mangles in 
which there are both a severe bum and a crush Early determination 
of the extent and depth of destruction Is very important In these cases 
where there is any appreciable extent of skin loss steps should 
be taken uumediately to dean the wounds and to cover the defect* 
with tissue of suitable thickness If there is destruction of the full 
thickness over the dorsum of the hand and fingers and if some form 
of expectant treatment is Instituted In which crusts form on the wound 
^ slowly separate ultimate bpjllng may occur bv spontaneous epi 
thei^tlon However the attendant infection and scar tissue formation 
Jbout the Joint capsules and tendons so limit motion that normal 
u^on may never be obtained Losses on the palmar surface of the 
"iuds and fingers do not often result In such permanent damage be- 
the heavy subcutaneovis tissue protects the Joint capsules and 
to a marked extent. The surface scar may be extensive but 
when it is released the tendons wHl give and the joints will 

open. 

/^^^P^tivc Period — Sfuntinc — Dunng the period of waiting 
recoiuftructive operations correct splmting and dressing are im 
POrtant Extreme secoTKiary contractures in either flexion or extension 



Plaitlc Surgery 


stood, argumoDts on both sides may be dven for the use of one over 
the other As a gcaieral rule beat la probably most effective and fa most 
kindly received by the patient for sireJUng from Infection, while coW 
Is better for swelling from trauma. 

For erysipelas and aimflar types of infection that occur about the 
bead and face dunng tbc process of repair of a defect, hot hypertonic 
appUcatlons are used routinely \-niy radiation In the form of light 
exposures may be used and exccDent results are obtained In rainy 
instances 

Chronic furunculosis or pimple formation Is a definite contraindi- 
cation for the plastic repair of any defect because It is an opreawoo 
of low resistance in general and because the organism, being ready 
to contaminate any fidd, may set up an active Infection in (be opera 
live field itself Along rdth other ^neral treatment measures, dthff 
X ray or actinic radiation will be found \'cry useful in clearing up this 
skin condlUoru 

• ScAsa 


As soon as the wound has healed In some instances active physical 
therapy may be started to relieve the scar defect. Excellent results nay 
be obtained by the use of actinic radiation foUowed by beat (usually 
dry as from a large ele^c llAt bulb or an infra red baker) After 
this prolonged gentle massage is given Heat Is applied over the ^ 
for s to 10 mio- Then a lubricant (cocoa butler for example) « 
applied and the trained technician starts a gentle stroking massa^ 
As the wound becomes older and therefore firmer the strength of the 
m a ss age is increased and should consist of both stroking and kneamn^ 
The massage should last for at least 30 min If possible it should be 
repeated dally for the first two weeks and then applied every other 
day until the scar has been loosened and its defornung ippcar»t^ 
overcome or until no further progress is made. . 

Surface scars occurring In suture lines or around the edges of gritt* 
present the greatest hindrance to acceptable surgical reitorations about 
the face It seem* that they occur meat frequently where they are l^t 
desired Hump or fat children or young adidts are the most suscept^®» 
probably because of tenseness and thinness of the skin from distendon 
of the subcutaneou* fat Infection In the suture line during beah^ 
cuts and Indslotu across the lines of skin tension, and poor appw® 
matlon are of course, contributing causes. 

Of the many physical agents directed against these scars radluij 
»eons to offer the best help Cap*ul« of 25 mg. of the element with 
a screening of i mm. of sfiver and r mm. of rubber applied algg 
the scar for one to one and one-half hours frequentiy suffice. The 
do»e ni»y be repeated once or twice tf It seema advisable. 

Deep Karrlng doei not respond well or unllormly to nufialloa and 
applyins tbt through any coralderable thIebreM of ttoue to aSecl 
deep scamng Is a quertlonable procedure 
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For the contraction that occurs under some skin grafts and tends to 
wrinkle them, we have occasionally found good r^ef by the use of 
hght exposures of radium preferably given as soon as the wrinkling 
beojmes apparent. 


X-UAY AND RADTim LeSIONS 

The underlying pathology u a destruction of the collagen and an 
endarteritis of the finer vessels This b followed by a telangiectasis 
of the capillaries which may later become thrombosed keratosis of 
the epltbeliurn, and occasionally transition to caranoma Since the 
exdtiug cause is the x rav or radium ray It would seem inadvisable 
to employ sunli^t quartz light, or further x ray or radium ray in the 
treatment of these l^ons. However all the above forms of radiation 
have been advised arvd the practice b mentioned here only to call 
attention to its Mjparent usdessncss The only solution to the problem 
of relief of badly or widely Involved areas b total destruction by 
electrocoagulation or electrodcsiccation b> the actual cautery or by 
Bharp (hss^on It b preferable to excise wide areas and this usually 
calls for some method of surface repair such as the shifpng of adjacent 
healthy tissue or the use of free skin grafts or pedlded flaps 

Repair of Surface Losses of the Hanw 

The loss of surface covenng of the hand results from innumerable 
types of acadents but most frequently from burns. One of the most 
crippling deformities results from liyuty from household manges m 
whidi there are both a severe burn and a crush Early deternunatlon 
of the extent and depth of destruction fa very important in these cases 
where there is any appreaablc extent of sUn loss steps should 
^ taken immediately to clean the wounds and to cover the defects 
tissue of suitable thickness If there b destruction of the full 
tmekness over the dorsum of the hand and fingers and if some form 
ofcxpcctanl treatmoit is instituted in which crusts form on the wound 
ibwly separate ultimate healing may occur by spontaneous epi 
md^tion However the attendant infection and scar tissue formation 
&bout the Joint capsules and tendons will so hmit motion that normal 
^^oti may never be obtained Losses on the palmar surface of the 
nands and fingers do not often result in such permanent damage be- 
^^^^the heavy subentaneotM tissue protects the Joint capsules and 
to a marked exteoL The aurface scar may be extensive but 
when it b released the tendons win give and the iomb will 
open, ■' 

Preopershve Period— SpuuTtNO —During the period o( waiting 
recot^cUve operatiom correct npUntlng and dressing ate im 
titreme secondary contractures in eitbet flejnon or eitension 
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deformities and even In subluxatlon of fbc phalangeal Joaots may be 
largely avoided by gentle dressing in simple splints with the fingers ex 
tended or flexed as indicated If there is loss between flngm they 
should be held apart with even a simple piece of gauze used as a splhiL 
Too often where most of the skin of the hand has been lost (the “de- 
gloved hand ” os used in English literature) the final re^t Is a 
scarred mass with thin scar epithelium continuous over all the fingers 
and with function practically nil This same thing happens hi losses in 
the cubital fossa and In the oxflla where the forearm is allowed to 
attach Hsdf to the arm, and the arm to the chest waD 

Saline Bath — If the patient Is given a warm sahne bath and « 
small rubber ball or sponge to handle for one to three hours a ^ 
win probably greatly overcome the tendency to deformity As the 
wounds become clean gentle massage and passive motion may be 
added while the hand Is in the warm saline soak 

PoBtoperative Period. — After operation m which binding sc^ 
have hew excised or released perhaps joint ligaments have been art 
and there has been surface restoration of suitable thickness, a new 
drive for function must be made and physical therapy is often put 
to a severe test 

Splinttno — Splinting is still Imperative to overcome joint, joJrt 
capsule and teudon deformity The main criterion is whethw ^ 
thumb can be apposed to the ^gers, and the next Is whether 
flexion of the ^gers for gripping fwn be eslabUibed In pracoctUy 
all cases the wrist should be cocked up if there is any involvan» 
around it As a working basis, the splints employed by Drs. Kanavri 
Koch, and Mason may be taken as a standard 

Massaoe. — Massage can usually be begun early and 
carried out intelligently over long periods of time Fifteen to 
minutes once or twice each day may be used if the force Is carefuu) 
graduated The massage may be given during periods of dry heat, ^ 
following hot wet baths and the working tune each day may thus be 
reduced When joint rootloo is limited an Important additloc to rimpie 
massage b to move the joint through Its fuD range of motion saa to 
maintain It In its cilreme flexion and extension with gentle force for 5 
to 15 milt at a time Real pain should not bo caused but the force 
idKrtild be stcqsped just as discomfort is noticed. Instead of hein«^ 
lowed to relax completely the joint should be maintained in this post 
tlon and lisnally in a few moments some further slight relaxation may 
be obtained. 

Exebokes — Muscle-tralnlng exercises may be begun in the simple 
fashion of closing the hand on a rubber sponge or haD and activity 
may be Increased rapidly 
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Joints and tendons In children respond rapidly and a normal child 
IS likely to adopt the best possible activity If he Is gism the oppor 
tunlty of Intere^g play (Fig ii) 

Occopational Therapy — Occupational therapy by supjplying the 
mechanical means and the trained Instruction In gross and fine actlvi 
bes can frequently cause the piatfenls to make ra^d strides A general 
idea of the problem must of course be given to the therapist by the 
surgeon together with careful instruction as to the greatest activity 
desired. If the trained instructor adds her knowledge of dh'erslon to 
the training better purposeful reaults may be expjected and arbcles 
of real value may be made by evxn small children (Figs 7 and 8) 
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CHAPTER THIRTEEN 


PH\SICAL THERAPY IN AjMPUTATIONS 
C C YotTNT MD 

In ciiaptCT the amputation stump wfll be discussed as a func 
tioning member primarily Surgical aspects will be considered onl> 
Insofar as they have beating on function In amputations of the lower 
extremity aH stumps except certam partial foot amputations require 
a prosthesis The stump is a lever wldch swings the prosthesis in the 
act of walking and the efficiency of that lever depends upon many 
factors other than the mere surgical soundness of the end of the 
stump 1 e muscle power in the extremity condition of joints adja 
cent to the stump etc. Not only should a stump be so planned that Its 
function win be as efficient as possible under the surgical condition 
demanding the amputation but all means of trestmeDt should be 
utllixed to improve and hasten its early functional use Certain forms 
of physical therapy are of great value in the preparation of the stump 
for early and effident funcdon 

The need of physical therapy treatment b of course greater when 
healin g b delayed on account of Infection and other causes in which 
case the prolonged Inactivity leads to atrophy of the extremity and 
a tendency to the de\elopment of Joint contractures 

The stump end (end of stump to first jobt) b the wdght-bear 
ing portion of the stump in below knee amputation and the extrcm 
ity prorimal to the stump end must function as the propelling force 
lor the stomp end as well os for the prosthesis The latter averages 
•Iwut five and cme-half pounds in weight It b quite evident, there- 
fore that the proximal part of the extremity must have normal or 
better above normal power and range of movement, whereas the 
stump end must mevltably undergo pressure atrophy and must de 
’weight bearing tolerance To state It briefly then the aim of 
physical therapy b to hasten the inevitable shnnkage to develop 
^^Qidrt-bearing tolerance in the stump end at the same rim<» prevent 
atrophy and deformity and to develop power in the proximal part 
of the extremity 


SrDin»a That Heal Without CoinmicAxiONB 
In ^putatlons of the lower extremity in which primary 
■H* M T ^ ^ there have been no compbcatlonsM 
My tlnd, actual functional use of the stump can be safely started 
™ a temporary prostheab from four to six weeks after hpoimg 




Stumps Without CompUcatioiis ^ 3 

of the wound Is complete Considerable difficulty m having this part 
of the progr a m of treatment carried out will be encountered if the 
surgeon does not ha\’e facilities at his disposal for supplying the 
temporary prosthesis Most commercial Umb-fitters wfU instruct the 
patient to w^t imtil the stump has shrunk before fitting a finished 
appliance It Is obvious that during the penod of stump shrinkage 
atrophy is also taking place in the relatively inacti\*e extremity, prox 
unal to the stump end. 

The following routine should be followed In this group of cases 
Elevate the stump immediately after amputation to lessen swelling 
and the possibility of hemorrhage. Do not disturb the elevated posi 
tion for about four days On the fifth day remove the stump from 
the elevated position and passively move the adjacent Joints Repeat 
this each day until the wound is healed After healing Is complete, 
have the patient move all joints in the stump extremity through their 
full range once dally Apply a flannelette or some type of elastic 
bandage so as to exert gentle compression of the stump In order to 
prevent swdlmg and edema and to begin the process of shrinking 
which later must be more vigorously pushed. 

Walking with crutches should be started as soon as the general 
coodltion of the patient and the surgical condition of the wound wll] 
pennlL Massage of the unaffected extremity Is not necessary In this 
group but massage of the stump leg should be started about the tenth 
day and should be continued idly until the temporary prosthesis is 
fitted Tlds massage should be nutritional in type (see Chap 14) 
the aim being to maintain muscle tone and to prevent the atrophy of 
ffisuse. There Is httle need for massage in this group after functional 
use of the slump leg is started. 

Compression bandaging of the stump should be continued until 
pressure atrophy Is well advanced — i.e- until the stump is ready for a 
final prosthesis (Figs. 1 7 18 19) Bandaging at first should be done by 
tile lurgeon or an instructed attendanL A flannelette or other type of 
riastic bandage should be applied in the following manner First, 
several folds of the bandage should be pressed over the end of the 
stump so that slight compr^oo of the end and sides will result Then 
Circular bandaging sboi^ be begun, starting at the very end and 
8™dualiy compressing the stump circularly as succeeding folds of the 
™^^tiage are moved proifmally The compression bandage should not 
M Carried beyond the first joint furthennore, it should not impede 
fiifl movement of the joint. After the bandage is applied a 
flpit woolen stump sock should be pulled over the l^daged stump 
prevent disarrangement of the bandage The amputi himself should 
^ “®^cted in b^daglng his stump After an appliance has been 
and the ampnti has been instructed In the proper use of his 
Wliance, there Is little need for physical therapy as functional use 
^ so«m complete the atrophy of the stump end and will quickly de- 
™op the pronmal part of the stump 
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Physical Therapy in Anjptrtation* 


Inticted Ahputations 

Cases In which healing has been delayed, because of Infection or 
for other reasons, offer conditions which demand early coBrdinatfoa of 
surgery and physical therapy For this reason it seems advisable to 
surmnarize stump pathology and surgical treatment of the infected 
stump in order to point out the essential physical therapy whkb 
should be administered in various forms during the progress of sur 
gical trealraent 

Primary Sagittal Amputation. — Experience gained in the wir 
shows that primary amputation in the presence of severe infection at 
the site of injury, leaving the end of the stump wide open for drain- 
age, should also be done fa dvfl life under similar conditions. In 
wounds in which there is irregular laceration of the tissue the a^ 
putatlon need not be done exactly sagiltaliy but may be done qime 
irregularly merely by removing all tissue which seems to be definitely 
avascularizcd For Instance if one side of the leg were shattered 
ing a long flap of vi^le tissue on the opposite side, It would be ^ 
to save an ample part of the viable flap, even though the 
line would be quite Inregular In all cases, as much bone length as posa 
ble should be saved at the primary amputation (Fig. lo) 

Pathology Referable to Bone.— Osteouveutb —The 
sequestration and Involucralization wflh assodaled low-grade miec 
don of the adjacent ports docs not dlHer materially irom cateomye* 
Utis under other conditions, except that drainage Is, perhaps, more 
thorough because It Is terminal 3-^) , . 

ffTiis terminal osteomyelitis Is one of the chief causes of long^^ 
layed healing, and requires roentgeoographic study and specW treat 
ment before secondary final plastic operations can be successfully oo^ 

The most common type of sequestrum seen Is ring-shaped, usually 
about one and one-half centimeters in thickness. It is occ^onally^ 
croached upon and often more or less concealed by excessive bone 
producUon extending down from the bone cortex. Ifl some 
It Is seen lo be practically encapsulated by new bone formation wi 
a small sinus leading through the latter In such cases lonS^°^ 
h ea l ing Is to be expected, so that It is advisable to remove suf&d^ 
of the encircling new bone to per^t the soft parts to faff in 
obliterate the dead space 

Excessive terminal bone production In gufllotined stumps Is^ 
role. The most common form seen Is an irre^dar mosbroom fonnati^ 
with a tendency to spurs on the inner aspect of the femur Occasi^^ 
sharp exostoses often sharp enough and long enou^ to cause 
pain to warrant their removal ar© seen It is well not to interfere with 
the ter minal bony production unless secruestra are embedded or con 
coaled In it 
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Interosseous bony onion occurs both m the forearm and leg In 
the former, operative interference Is indicated only if the forearm 
stump is long enough to preserve pronatlon and supination Treat 
meiit consists m removing the connectlDg bony overgrowth and the 
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interposition of muscle In the leg this condition is helpful rather tian 
detrimental 

Inequality In the lengths of the bones In Amputations of the fore- 
ami and leg occasionally demands correction In leg amputations It 
Is preferable, for prosthetic reasons to have the fibula approximately 
two centimeters shorter than tiie tibia. In children one should always 
amputate the fibula from two to four centimeters above the tibia, be- 
cause of the tendency of the fibula to grow at a greater rate from the 
upper epiphysis than the tibia. In certain short Wow knee stranra it 
is possible at the primary amputation to save several inches of fibula 
but a much smaller amount of tibia. In this case, of course, there 
should be no sacnfice of fibula 

Pathology Referable to Soft Parts. — Redundant soft parts are 
occasionally seen. This Is usually due to late necrosis of or to 
extensive cmnininution of bone without equal damage to the soft 
parts In the latter Instance It is best to save all viable soft parts at the 
primary amputation os ther^y the Utcr plastic surgery may be gre^ 
facilitated. Except In certain instances, where there has bera extensivt 
comminution of bone redundant soft parts are prma jede evidence 
that more bone has been sacrificed than ttss necessary The secooda^ 
removal of soft parts for surgical or prosthetic reasons should not ne 
dedded upon until the necessity for and the pc^bUlty of, uti lMng 
them in connection with osteoplastic methods to increase the length 
of the stump have been considered Bone grafting to increase 
length of the stump is a well recognlied and valuable procedure and 
Is especially applicable to short below knee stumps. 

Tender nerve ends are seen most frequently In amputations of the 
upper extremity and occasionally In those of the lower extremity 
They seldom make themselves manifest imtil an appliance has been 
worn so that In the treatment of unhealed stamps it is saiest to ^ 
sume that every nerve which Is palpable may give trouble, and its 
^eatment is indicated at the time of secondary plastic procedn^ 
Simple high division after crushing and ligature seems to give results 
^q^^y as good as those obtained with more elaborate neiiroplastic 
methods 


Peeoperative and Nonopkrattve Teeatuznt of Infected StuIies 


In a preliminary report of experiences in treating tbo first five hun- 
ampatatlons at Walter Reed Hospital the author advocated m 
mtra^wrvat^ poUcy In the surgical treatment of unhealed stomps- 
It seemed at that time that, by the use of skin traction and other non 
operatic raeaaires healing could be obtamed in a reasonable tim^ 
iji i °P^“tive surgery of the stump could be dispecs^ 

with in tte najority of caw,. Sab«qnoDt ap«W show«f th»l « 
was possible to obtain complete iwalLig in guillotined and other In 
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fected stumps, but that a very long Urae was required and that the 
resulting scar was not sufBdentiy tolerant to the usual traumas oi an 
appliance to be practicai. It was also found that many either actually 
required an alterauon in site or that a limited amount of bone could 
be removed without damaging the stump from a functional Wewpoint 
so that, finally, plastic methods designed to obtain a firm closure with 
freely movable sUn were employed usually before dcatnzation was 
complete. 



Preoperative Routine. — Sukcical Rest — ^The Importance of sur 
Sical rest in the treatment of large infected stump wounds cannot be 
too strongly emphasized. Nothing is gained m hastening prosthetic 
treatment to the point of applying temporary prostbeses before the 
Jtump can be considered sui^oilly sound. In the majority of cases it 
a best to treat all cases requiring secondary surgical procedures in 
rw^bcDcy until wounds are in the desired condition for operation. 
It has been noted repeatedly that wounds which remained practically 
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stationary under ambulatory treatment would promptly bcal in re- 
cumbency 

Skin Traction — Skin traction is used routinely both In recumboat 
(Fig. 7) and ambulatory treatment (Fig 9) In the former case, 
direct extension is accomplished by means of adhesive strapping, or 
with a pulley and wel^U and in the latter, by means of counter 
extension with a modified Thomas splint. 

Traction Is of course moat effective If applied Immediately after 
amputation Its effect then is actually to ri^uce the extent of the 
uncovered area. If it has not been applied early, and 1 / the sUn has 
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be« flowed to retract and to become adherent to the edges of the 
unbred bto traction does not tend to reduce the unbred area 
matoiaffy bm It relieves tension at the edges of the ulcer thus f*^ 
mg healing It is partlcalarly helpful in subseoucot plastic operatl^ 
^ redandanL In some cases In wW^ 

of the akin In short stumps it seems bet 
to dissjrt the skin free and then apply traction for a time before 
attempting a fin^ plastic closure. The influence of stump traction In 
the prevenUoD of Joint contractures is obvious. 




Trcitment of Infected Stumps ‘rl^nl 0 

Wound Antisepsis, — The Carrel DaUn routine treatment should 
be used in all infected stumps as long as the unhealed area Is large, 
concave and dischargmg pus freely 

Massage, — Massage of the terminal part of the stump is beneficial 
in several ways In ht^ed stumps with small scar areas adherent to the 
bone much can be accomplished toward loosening the scar and improv 
ing Its circulation and thus increasmg Its tolerance to trauma In un 
h^ed stumps massage of the sUn adjacent to the scar area assists m 
removing edema and generally Improving the circulation as well as In 
rendering the free and more redundant preparatory to the final 
plastic surgery 
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Attention to Adjacent Jomta.— At each dressing the stump should 
j fully m the opposite direction to that in which a cantracture 

JJ mort I^iy to develop Insofar as It is possible the recumbent posl 
of the patient and the adjustment of traction sbonld be such that 
contractures will tend to be prevented, (Special treatment 
joint win be mentioned In the discussion of Amputations and 
Prosthetic Requirements.) 
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Secondary Stitmp Surgery — Attempts to perform final plastic 
closures of infected or guillotined stumps soon after the Injury result 
In a high percentage of failures The most Important factors In the 
failures are (i) the poor general condition of the patient followuig 
the more or less severe trauma and the subsequent emergency opera 
tlve and postoperative treotmenl, and ( 2 ) latent Infection, which 
is present not only in the terminal granulating area, and, In many 
cases, in the terminal portion of the bone but also In the lymphatic 
channels and lymph Erodes, for a considerable distance proximal to 
the unhealed area. 

It is not justifiable to attempt plastic closures or rearoputflUons 
adjacent to the unhealed area until at least five or six months have 
elapsed from the time of the original injury An attempt was made, la 
army hospitals during the -mx to establish definite preoperative indl 
cations by bacterial counts from the wound surface but it was ap* 
parent that this method of control was not reliable as it gave no 
Indication of the extent of latent Infection In the lymphatic c h an n eb 
further up the limb It was found belter to depend upon observations 
referable to the clinical appearance of the stump and the geaenl ctm 
dltion of the patient. 

As long as a stump remains swoDen, boggy, and edematems, it wiH be 
found that there is latent Infection present which will defeat atlcmpts 
at plastic closure (Figs i and a) The disappearance of the edema 
is usually coincident with the improvement in the general condldo^ 
of the patient and the I(x:al appearance of the unbred area. Final 
closure should not be attempted until the skin and subcutaneous tissue 

are soft dry, wrinkled freely movable, and absolutely free from strep- 
tococcus and the field count Is reasonably low for other less virulmt 
pyogenic organisms 

Opzeattve Toeathint of Unhtaled Cases 

Group L — In this group arc stumps In which a limited amount of 
bone may be removed without diminishing the ultimate functlousl 
valne of the stump 

The question of bone length requires careful consideration in 
case and there are times when it Is Justifiable to preserve It by saert 
ficing ideal conditions in the soft parts. But, on the other hand 
in i^rbaps the majority of the sagittal amputations, little b 1«^ 
m ultimate function by removing a limited amount of bone and much 
may be gained by the additional freedom allowed to eradicate more 
thor^hly the potential latent pathology in the terminal portion of 
the infected stump Before attempting final plastic closure in cases In 
group dl indlcalloiB previously pointed out regarding tbo pmfM 
time to operate should be present, eicept that the actual shte of tbe 
unhealed area can be disregarded. 
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Method of OpEaxTiNO in Gbodp I — The unhealed area and the 
scar are completely covered with a gauie sponge which has been 
saturated with tincture of iodine. Indsion is now made In healthy sUn 
one-half centimeter from the edge of the scar The incision should 
follow the general contour of the scar area and no attempt should be 
made to form spedafly designed flops The distal siin edge is clipped 
to the iodised gauze as the incision Is being made, thus completely 
faolatlng the terminal infected area The shin and scar are then dis- 
sected distaJly and separated from the muscle at the place where the 
muscles are attached to the bone Usually this will be abov'e the area 
of new bone production and well away from the unhealed area usually 
one or one and one-half mebes Incise the penosteum just within the 
area of fibrous tissue which extends a short distance distal to the 
actual muscle fibers Saw the bone at this point If the preoperative 
treatment has been properly carried out and the scar area is not exces- 
sive, It win now be possible by careful disposition of the skin, to cover 
the end completely If It is found that the available skin is not suffi 
dfflt additional bone or muscle may be removed It is better to avoid 
cutting through the muscles and deep vessels The nerves are found 
usually by palpation and should be pulled down and severed through 
a small longitudinal locisioa In the muscles The wound should m 
drained for 4 S hours through a posterior stab wound. This type of 
drainage Is preferable because First it gives die best drainage, being 
dependent and second In the event primary union Is not obtained 
sufficient drainage is afforded throu^ the posterior opening to prevent 
the Indsjon line from separating Primary union in the incision line Is 
often obtained and maintained in the presence of profuse purulent dis- 
charge which is satisfactorily taken care of through ^e posterior 
drainage inciskin 

Group n — In this group are stumps which are already too short 
and which will not permit additional sacrifice of bone 

It is imperative that at least six to eight months have elapsed since 
w initial Injury and that in addition to the preoperative requirements 
enumerated the wound be completely acatriied or that the 
^®healed area be very small and practically sterile. 


hlETHOD OF Opesatino IN Gboup II — ^The scar should be com 
P**^y removed The bone should not be disturbed imless there are 
which are likely to give trouble Palpable nerves should be 
treated as described m Group I The aim of the operation Is of course, 
Jo cover the stump completely with healthy freely movable skin. This 
never possible without special plastic procedures The 
Wow-tbe-knee stump is the most common example of this 
^ limited amount of alin may be made more accessible In 
( I) by removing the fibula (0 by removing the maior 
portJon of the mmdes of the calf of the leg A triangular Kanlon^S 
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Secondary Stump Surgery — ^Attempts to perform final plastic 
closures of infected or gufllotlned stumps soon adter the Injury result 
In a high pcrcentnge of failures The roost Important factors In the 
failures are (t) the poor general condition of the patient foUowin* 
the more or less severe trauma and the subsequent emergemy open 
tlve and postoperative treatment, and (a) latent infection whkh 
la present not only In the terrolnal granulating area, and, in many 
cases in the terminal portion of the bone, but also In the lymphatic 
cha nn e l a and lymph nodes for a considerable proximal to 

the unhealed area. 

It Is not justifiable to attempt plastic closures or reamputitioiB 
adjacent to the unhealed area until at least five or six months hive 
elapsed from the time of the original Injury An attempt was made, fa 
army hospitals dunng the war to establish definite preoperativc faufi 
cations by bacterial counts from the wound surface, but it was ap- 
parent tiat this method of control was not reliable, as it gave no 
Indication of the extent of latent infection in the lymphatic channel 
further up the limb It was found better to dq^end upon observations 
referable to the clinical appearance of the stump and the general con- 
dition of the patient. 

As long as a stump remains swoDen boggy and edematous it will be 
found that there Is latent infection present which will defeat attempts 
at plastic closure (Figs i and a) The disappearance of the edema 
Is usually coincident wnth the Improvement In the general condltioQ 
of the patient and the local appearance of the unhealed area. Final 
closure should not be attempted until the skin and subcutaneous tissue 
are soft dry, wrinkled freely movable, absolutely free from strep- 
tococcus and the field count is reasonably low for other less virulent 
pyogenic organisms. 


Operativs Tklaiment of Unhealed Cases 

Group L — In this group are stomps in which a linilted amount of 
bone may be removed without Hhn^nUh^ng the ultimate functional 
value of the stump 

The question of bone length requires careful consideration In every 
case and there are times when it Is justifiable to preserve rt by sacri 
fidng Ideal conditions In the soft parts But on the other hand 
in perhaps the majority of the sagittal amputations little Is fast 
In ultimate function by removing a limited amount of bone and much 
may be gained by the additional freedom allowed to eradicate more 
thoroughly the potential latent pathology in the terminal portion of 
the Infected rtump Before attempting final plastic closure In cases fa 
this group all indications previously pointed out regarding the prop*^ 
time to operate should be present except that the actual sixe of the 
unhealed area can be disregarded. 
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Method of OpzEATmo in Gboup I — The tmbealed area and the 
fcar are completely covered with a gauxe sponge which has been 
saturated with tincture of iodine. Incision Is now made In healthy skin 
ooe-balf centimeter from the edge of the scar The incision should 
foDow the general contour of the scar area and no attempt should be 
made to form specially designed flaps The distal skin edge U chpiped 
to the iodlied gauxe as the Incision is being made thus completely 
isolating the terminal Infected area. The skin and scar are then dis 
sected distaHy and separated from the muscle at the place where the 
muscles are attached to the bone Usually this will be above the area 
of new bone production and well away from the nnhcaJed area, usually 
one or one and one-half Inches Incise the periosteum just withm the 
area of Bbrous tissue which extends a short distance distal to the 
actual muscle fibers. Saw the bone at this pomt If the preoperative 
treatment has been properly carried out and the scar area is not eices 
sive it win now be pos^le b> careful disposition of the skin to cover 
the end completely If it Is found that the available skin is not suffi 
dent, additional hone or muscle may be removed. It is better to avoid 
cutting through the muscles and deep vessels The nerves are found 
usually by palpation and should be puDed down and severed throurt 
a SQuO loQgitudIjLal indsion in the muscles The wound should be 
drained for 48 hours through a postenor stab wound This t>'pe of 
drainage la prefer^le because First ft gives the best drainage, being 
dependent and second, in the event primary union is not obtained 
suffident drainage Is afforded through the posterior opening to prevent 
the indsion line from separating Primary union m the mdsion line is 
often obtained and mamtalued in the presence of profuse purulent dis- 
charge which is satisfactorily taken care of through the postenor 
drain^ indsicm. 


Group II —In this group are stumps which are already too short 
aud which will not permit additional sacrifice of bone 
It Is imperative that at least six to eight months have elapsed since 
the initial infury and that In addition to the preoperatJve requirements 
already enumerated the wound be completely dcatrixed or that the 
rrahealed area be v'ery small and practioilly sterile. 


Method or Opekatino in Gboxjp IL — The scar should be com- 
plctdy removed. The bone should not be disturbed unless there are 
exostoses which are likely to give trouble Palpable nerves should be 
treated as described m Group I The aim of the operation Is of course, 
to cover the stump completely with healthy freely movable skin. This 
"^actlcally never possible without special plastic procedures The 
*bort, below-the-knee stump is the most common example of this 
The limited amount of skin may be made more accessible In 

**;^wayi (i) by removing the fibula, (a) by removing the maior 

pwtion of the muscles of the calf of the leg A triangular section with 









Prosthetic Reqirircmcnt*- — Foot cJ 

the base external gives the best skin roobHiiatlorL The muscular tissue 
directly attached to the bone should not be disturbed and care should 
be taken to leave sufficient blood supply (3) by using the following 
methods of skin plastic procedures wbiri have b«n found successful 

1 Double lateral pedicle 

2 Double oval swing 

3 Single oval swing 

4. Distal pedicle transplant 

Group in —This group Includes those cases in which sagittal 
amputations bad been done at a site considerably distal to the ultimate 
secondary site to be selected Amputation through the ankle joint Is 
an example. In this case the Syme amputation could not be considered, 
a* sufficient soft parts are not available so that the next choice of site 
would be through the Junction of the middle and lower third of the leg 
Other examples would be sagittal amputations one-half inch below the 
knee joint requiring a formal transcondylar amputation 
In this group it U possible largely to disregard pathology referable 
to the tanmnaJ part of the stump and to proceed with the final amputa 
tion much earlier than in the other groups In ah cases however it la 
advisable to adhere strictly to the r^ea regarding delay until the gen 
era! condition b suffidenUy improved to withstand a major surgical 
procedure and to those regarding edema of the soft parts and assod 
ated lymphangitis and lymphad^tis. The treatment hi thb group b 
formal reamputatioo 

Operative TsEA'CittNT rN Group III — A reamputation b equiva 
lent practically to a primary amputation under Ideal conditions and 
necessarily Involves careful consIdernUon regarding the site and its 
influence upon the ultimate functional result The value of a stump In 
terms of function can be correctly estimated only when the stump and 
its prosthesb are considered as a complete functioning unit It follows 
then, that in order to choose the proper site one must consider care- 
fully the comparative value of prosthetlied stump® 

Amputations and Thetr Prosthetic Requirements 

Lower Extremities, — Partial Amputations of Foot — Amputa 
tion of toes, metatarsophalangeal amputations and transmetatarsal 
amputations result In good function All the length possible should be 
saved It b a mistake to do a textbook amputation If more bone can 
be laved than b speafied m the class i cal type of amputation. All bone 
possible should be saved In the metatarsus It b justifiable to 
to preserve bone length In the metatarsus at the expense of 
^kin covering and Immediate sound beahng AH such cases 
^''Turc a dUtal pedicle transplant later but the deUy and the extra 



Physical Therapy In A mp t m tioa 


•tA roupwr II 
■I' Ivftlim* n 

surgery necessary are well compensated lor in functlcm. A scar oo the 
foot healed by granulation, directly overlying bone, will Inevitably 
ulcerate and cause intermittent disability Every effort should be made 
to obtain a dorsal linear scar, with the ends of the bones well covered 
with a plantar flap The use of the distal pedicle transplant will 
obviate the necessity of reamputatlng partial foot stumps with an 
Intolerant scar 

Usfrarufs Amfvtailon — Lisfranc^s amputation gives reasonably 
good function only m case dorsal fladon of the foot is preserved by 
anchoring the dorsal flexors of the toes to the ends of the bones. The 
same general surgical considerations apply here as described for mela 
tarsal amputations The only appliance necessary for this, as wdl as 
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for the former Is a filler for the toe of the boot and a steel Inset in 
the lole to prevent turning up of the toe, 

Tramtarsal Ampuiaiion — Transtarsal amputation distal to Oio 
parts site seems preferable to a formal Chopartf amputatloo, 
proper balance of the dorsal and plantar flexors of the foot fa betttf 
preserved However the same prostheUc objections apply h) this 
amputation as to the Chopart. 

Ckopures AMputeHoH—Chopaiti or roedlotarsal ampatath® 
usually results in poor function for surdcal a* well as for prosthetic 
reasons (Fig ii) 





Prosthetic Reqidrcments— 'Foot 

(fl) The type of Injury requiring a Chopart stump seldom leaves 
jufflaent plantar flap to permit the scar to be placed well on the 
dona] surface 

(b) Equinus deformity of the stump eventually develops in spite 
of efforts to preserve foot balance by tenoplastic proc^ures As 
cqmDOS devdops the scar which is usually terminal and poorly vascu 
larlted, a pressed upon and end bearing the greatest asset of this 
stump must be forfeited 

1110 stump is too short properly to anchor the necessary fill in the 
forefoot, so that constant fnePon between the toe fill and the end of 
the stump takes place usually resulting m ulceration and consequent 
disabfllty Lack of stability in the toe of the appliance prevents the 
necessary forward thrust in walking so that slight limp is invariably 
present In man> Chopart stumps it is necessary to anchor the fore- 
foot by ezteoding a steel rod to the ankle joint and connecting this by 
a Joint to a Ued upnght which is laced to the leg This appliance 
requires a speoal shoe with a very unsightly ankle 

The percentage of surgtcnl successes in Chopart stumps is so low 
and the prosthetic dlfBculties so great that it is not a Justifiable ampu 
tatian unless it is intended that a simple elephant boot be worn con 
tiaaally instead of tie articulated tpplhuKt. This point is mentioned 
became there are uadoobtedly cases In which occupational considera 
tiota should predominate over the esthetic 

The importance of preserving muscle balance in partial foot ampu 
tations relates spedal attention A plaster cast should be applied with 
the foot at right angles In slight invendon. The cast shcsold t* bisected 
so that It can be removed sad replaced easily Passive and active 
nw^tinnit should be started as soon as healing is complete. The dorsal 
of the cast may be used as a night splint lor several weeks during 
which time massage of the leg mosdes is being earned out, 

f*irogoff*s Ostecfiiisttc Ampuiatwn — ^Tbc added nsk of an ostco- 
P«*tic procedure Is not compensated for in any way as the per cent 
^total end bearing in the Syme amputation is quite as Wgh as in the 
*o^ff The added length in the Pirogoff requires that the other shoe 
fit least an inch to make ap for the space required for the 
fickle movement in the appliance. This amputation is not recom 
mended 

Syme Anputetum — The chief advantages noted in the perfect Syme 
fimrotatioo are that ft is total end bearing and that the length of the 
fa appronmatdy preserved so that the patient can walk in the 
^thout his appllaiKre and that either the strai^t boot or the 
W*iance with an articulated foot can be worn with reasonably good 

U^rtunately the per cent of perfect Syme stumps is not high. 
ilflnS? ° attributed to one or more of the following causes 

^ plantar flap due to cutting the pedicle too narrow 
dfapUcement of the flap sawing of the bones at a right angle 
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to the terminal axis of (he tiblOf rather than at a right angle to the 
long axis of the leg making the bone section too near the joint to 
allow space for the mechanism of the artificial ankle. 

Funclionnlly, a p>erfcct total end bearing Syme fa a satisfactory 
stump The chdce between this amputation and one at the Ideal site 
In the leg involves an analysis of the occupatloa and hablls of the 
patient A laborer la better satisfied with the Syme amputatloa becaw 
be can wear a straight, nonortlculated boot dunng the working boors, 
and he Is less likely to be dissatisfied with the bulky, unslghtty anile 
mechanism when dressed up than a professional man, for example 
would be. In women leg amputation is preferable to the Syme for 
esthetic reasons. 


Amputations op I-eo. — Lower Tktrd — Nothing is gained by the 
additional bone length In the lower third of the leg as excessively lo^ 
leg stumps interfere with proper shaping of the ankle portion ol the 
artificial leg and may actually interfere with the ankle mechanfa^ 
Poor vascujarily is the rule In the lower third of the leg. This results 
in poor or delayed heabng or In ulceration later in life. 

Junction of Middle and Lower TAfrd— Amputation at the pinc^ 
of the middle and lower third of the leg has proved to be the pre^ 
able site in the leg The essential points Si technic are (i) long anterior 
and short posterior flaps the scar hne bemg postwterounal ^ 
suture of a thin flap of muscle and fascia over the bone ends to 
adberence of the skin to bone, (3) fibula divided one-half inch hlpief 
than the tfbU (4) beveUng of the Ublal crest (s) drainage 
necessary through a small stab wound In the middle of the posierW 

w 

Tbe appliance for this amputation fa simple, durable and 
If the fitting is pre^w disability is scarcely discernible. Stump to^ 
aace to tbe appliance is quickly acquired and the functlonsl resalt a 
very gratifying to all couceroed. 

In amputations of the leg above this Ideal level, every effort sb^ 
be made to preserve all bone len gth possible When tbe amoun 0 
boM length that can be preserved with good soft part cove^ » 
three inches or less it is Justmable to sacrifice ideal condltim « 
regards the soft parts if bone length can thereby be imr«h^‘‘ 
was generally considered early In tbe last war that it was not jiaW 
^e to attempt to amputate below the knee If the amount of 
length possible to be saved was less tbnn three Inches- Subse qn^ 
surgical and prosthetic developments warrant a revision of this ^ 
Im In these cases the leverage may be Incrensed to tbe point of ulfij'f 
by removing the fibula cutting away practically afl of the musc^ 
toe on tfe had. of the stump and severing tbe Inner baiwt^ 
Special slu^ and eiperlmenution br tbe prosthetic treatment of shw 
rtum^ carrlri out at various cBnfcs gives promfse of fnereasi^ tw 
functional utility of stumps of not less than two biches in length, to 
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that it seems best to defer reamputation at a higher level until surgical 
attempt* to increase bone length or to increase leverage by other 
methods have failed 

The prevention of Vnee flenon contractures requires special alien 
tion In short beJovr knee stumps. In addition to the usual measures 
the folkming procedures are necessary m very short stumps (a) 
Muscle or fas*^ suture over the bone end should be done ^th the 



ibapk nppott oc kt re*t n»d to topoort the It* In below knee uoperU 
The on which the kf re»t» b nude of be* 7 metal covmd with kitber 

J^dk ottiched by Joint to a wooden opriffat The woooen b vipportwl in a 

Wlt^iip wooden block wfelcb b aeeored to t wooden oaae. The aoisport rati 
the patient hca and b covered with itetlk dnpeiki before the 
kf b placed on IL It b ptaerd ander the lex, hjat below the kjjee Joint, boidlnj 
J^kf fcUctideil, away from the table and b cradble on all licks. It may ba placed 
Wffaer Dp behind the taeo In short below'knee itumpa. 


hntt in full extension (most amputations below the knee are done with 
the knee flexed oo a sand bag or stump rest (Fig 13)) ( 6) The biceps 
sh^d be cut or better stripped up subpertostcally (c) A cast or pos- 
terior splint or traction should be applied until he^ng is complete and 
muscle balance is reestablished, 

■^^‘t^AtiONs OF Thigh — it is not possible to amputate through 
^ leg two Inches from the knee joint (bone length), the next beat 
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site Is the high traascondylar This 

aU osteoplosdc amputations at or Immediately above the 1^ W 
L irtranscondylar amputations All of the« are too '^8 
Se UK of the standard artificial knee action and 
and faulty mechanism outside the dubiae 
tatlon (Stokes^rfttl) offers nothing ■“ of 

transcondylar to compensate for a In the 

faflures and the prostl^tlc 

transcondylar amputation, keep 

the condyles begin to merge with the shafL It is 
witUn the spongy bone IkIow tetSm Is used, 

proper A long anterior flap of skin and quadrl^ tod-bearing 
is placed weU to 1” 

surface Surgical fadures are '<='!• "tUM*' 

practically all cases Ample space is left to place tne siancmi 

Liee action in the proper place. every 

Above the site for the high transcondylar 
should be made to save all bone of from two 

below the lesser trochanter All -^iTband. Tbb ^ 

to four inches below the lesser troiianto ^ always be insde 

an objectionable feature so that n special efj^ bone 

to preserve more than four inches^ If poss&le does not 

len^ of less than two Incbobaow the l««r Iroc^^^ 
have sufficient leverage to operate the thigh 
the dispouUon of the soft parts adjac^t to ^roliaoct. 

then Is to give a stump suitable for the sc-^ed bJp*J rfUarticu 

From a prosthetic and functional viewpoint the -ybe 

lation at the hip is not preferable to amputation thron^^ Tnr>rtality h 
latter Is much more quickly and easily perform^ J W ^ 

lower and the resulting stump Is better adapted for tne r^nlete 

appliance. Unless there are definite pathologic ^ b 

disarticulation, as in new growths, amputation throogn 
preferable. ^ ^ r^m develop 

Coniradttrej — In the short thf^ stump »TMiuta 

unless preventive measures are instituted immedmt^ ^f^rmltv lo- 
tion The usual deformity is flexion and abduction. Tim It 

tcrfercs markedly with good functional use of an appUa^ 
is necessary to throw the lumbar spine into marked lordosis 
to put the artificial foot squarely on the ground. f/mnlty 

The following measures are eiffecUvo in preventing this 
(a) Surgery The anterior and posterior groups of muscla 
Butuj^ together and the fasoa lata should bo sutured to the aonu^ 
group This aids In preserving balance between the 
ductors and gives a more effective terminal attachment for t^ y 
maximus, part of which Is inserted into the fasda lata 
Ing its mechanical advantage and enahllng U to establish at least pama* 
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balance with the strong iliopsoas which has been undlstuibed at Its 
relatively high insertion Into the lesser trochanter 

(b) Physical therapy As soon after the operation as the gcncnl 
condition of the patient will permit, he should be turned face down ior 
at least one hour each day ivith a sand bog or hard pillow under the 
end of the stump which is forced into hypercxtenslom If this fa not 
possible, stump traction should be applied in such a manner that ei 
tension of the hJp Joint will be maintained After the stump fa healed 
passive and active movements in the direction of cactension and addoc 
tlon should be done at the massage period and at other definfte 
periods (Figs 13 t6) daily until the slump is being used fonctionaHy 
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The correction of long-standing flexion abduction contractures is 
best accomplished by surgery rather than by physical therapy alone 
Division of the fascia lata, followed by vigorous stretching inanual]> 
and by mechaDothcrap> apparatus will correct moderate degrees of 
flexion- In the more pmistent ones Scotter operation for hip flexion 
should be done It will seldom be necessary to free the attachment of 
the Diopsoas as the deformity is usually not a true flexion contracture- 







The paUent who h^f *“ «>«i® of rite, 

he wanU to mask his dlsabK and^/Z^^^h^ ***“” 

functionally useful To hi. nr^iM '^^^’“ause he hopes ft win be 
>t Is, Indeed, n poor snl)ail^»?*(^**f[!f’^‘™“‘’ ■'“ll” that 

per cent of the fndlvlduol. purpose Appnulmately 6o 

do not find eStJno the loss of a single ™ 

Inconvenience of mariner useful (o compensate for the 

occasSl^or esZdn!.,^^^ Tte ea^tlon Is that they wear them 
sites are lised upon the'^u[?^4^i!i^°’^°™’® oouoluslons reganfing 
volve a consideradon nf '**' American prostheses, and do not In- 
otmledoSSto/l’“^»“'“d prosthetic esperimental work 
a* opportunity for ^rhau^t/^ various fordgn dlnlcs sfoce 1921 
tvonumty for exhaustive study and ev'aiiwt/oD of the result! has 



tion centers in ^ author visited all important amputa 

auspices of the ASSS-n Austria, and Italy under the 

an evaluation of the v-ri/T” ^u order to observe and attempt 
aud after the war *1^ ®«diod3 of treatment developed durt^ 

files of the Amiicnn ^ study are available In the 

^ ^ Cross In Wasirfujrtra ) 

, AITPUTATTON in Hanw 7 

the trauma nothin? mnr^ surgery Immediately following 

the deviulbrt Ps^ ^ U™' dfiiridement, trimming 

of site being total/v drainage, the quo- 

M finger, by*;5^^^<W fhe pre^ntlowSntrwcttnes 
beginning. splinting demands special attention loom the 
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In the secondary surgery of the hand, radical alteration In the nte 
of amputation Is seldom advisable The usual conditions demanding 
treatment are ahig^sh unhealed areas associated vnth localked osteo- 
myelitis or tender and adherent scars with tendeitcy to deformity 
especially when on the flexor surface of the joints The latter condition 
uaially demands special plastic procedures in order that the scar may 
be displaced by freely movable tolerant skin The distal pedicle trans- 
plant gives the best results where It Is Important that no tone be sacri 
ficed. Usually a portion of a phalanx of any of the fingers except the 




ol iBrt»carpiii of tbiimb 
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Index and the thumb, can be sacrificed wltbout sericms fuactjoiial 
damage in order to obtain good soft-part covering (Fig ao) 

The loss of the thumb or any port of It constitutes a serious dis- 
ability A badly-damaged thumb, with loss of muscular power cff 
ankylosis, or both, Is preferable to any m ech an i cal substitute. Heroic 
efforts at reconstruction of the thumb are Justifiable (Fig. ai) 
Prostheses for amputation of Individual digits are seldom useii^ 
except for the thumb They are most useful if the thumb is 
or If all except the thumb are gone, as apposition is made poolble by 
the prosthesis m cither case. If a sufficient part of any of the 
remains to mate active apposition possible, a prosthe si s is seldom 
worn except for esthetic reasons 

Tramcarpal Amputation — ^Transcarpal amputation is preferahle to 
amputation at the wrist even though there is an adherent terminal scar 
The latter can be repaired by distal, pedicle skin transplant 

Wnst joint amputation is distinctly preferable to amputati® mgra 
up, as pronation and supination are better preserved, and 
of a hand or work appliMce is fadUtated by the more or less cluWu^ 
end of the stump, wUch permits the elimlnatlcm of much attacnmen 
harness 

Amputation In Forearm. — Amputation in the forearm *1*^*^*^^^ 
done as low down as possible. In the lower third drculaUon “ 
poor, but usually not troublesome enough to warrant 
higher up solely on this account Primary amputation should sd 
be done higher up for thi^ reason and reamputation should n 
considered unless all efforts to improve the circulation have 
The Importance of preserving pronation and supination 
dal attention to surgical detaus I c. careful treatment of the P^ 
ostenm to avoid shredding and consequent overproduction of bone, 
and the interposition of muscle to prevent bony bridgmg. be 

No matter how short a forearm stump may be it should n 
sacrificed, as in the majority of cases a forearm stump b more ^ 
without a prosthesis thM an upper arm stunro either with 

an appliance (Figs 23 25) Forearm stumps should never be shorty 

to correct inequality In the length of the bones Tender scars or wjw 
tionable scars should not bo corrected for any reason by the »cri^ 
of bone but by plastic methods Involving the soft parts only ^ 
presence of redundant soft parts Is an indication for plastic roethoas 
to increase len gth rather than to remove redundancy 

Ampntaaon in Upper Ann.— Transartlcular and tranjcond^ta 
amputations are generally considered objectionable from the staaa 
point ot existing prostheses because the fitting Is difficult and tu"? “ 
Inconvenience to the patient in applying and removing the apparatus- 
Moreover the arflfidal Joint must be placed lower than on the nor^ 
arm. Eiperlen j: shows however that in sln^e amputadons, less than 
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30 per cent of upper arm anputis wear appliances Of these, it is rea 
sonably safe to assume that the majority ore those wearing a practical 
(work) appliance rather than an esthetic one The newer practical 
appliances are more securely fitted with less harness if the bony prom 
Inence of the condyles is present so that before deciding upon the 
sacrifice of the condyles a careful analy’sis of the requirements of each 
individual case is necessary Above this level all bone length possible 
should be saved, 




Fi®, j t5 — Pbutlc pwudutbraab dub nioto V tJmble tn work ippiltocEt 


ClNElIATlZATION OF AMPUTATION StUMPS 

^ July 1918 the report of a special committee directed to investi 
gate the question of dnematizatfon was available to those engaged m 
^putation work- The conclusions of this committee were, briefly that 
°^i«rMtization could not be recommended except as on experimental 
Proc^ure b^use itwas still m the trial stage, and that it should not 
oc attempted unless adequate facilities were available for pursuing the 
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experimental prosthetic wort necessarily associated with It Three 
cases srero car^ for in the base hospitals In the United States and two 
patients with cinematized stumps were returned from overseas. In 
none of these cases was the final functional result a distinct improve- 
ment over that obtained with the usual methods Two were fafiorei 
and required exdilon of the tunnels Lack of success was due to the 
failure of coordination of the surgical physical therapy, and peostbetfe 
treatment, to the frequent transfer of patients, and perhaps, in t 
measure to the breaks In foUow-up coincident with frequent changes 
in personnel after the Armistice 

The admitted functional defidency of all prostbeses for the upper 
extremity stimulated surgeons, before and during the war to try to 
utfllxc musde power in the stump by connecting it more effectivdy to 
the prosthesis, ao that the musde potw could be used to operate the 
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Special Postoperative Treatment 

terminal part of the appliance (Figs 36-28) Ci n em a tiaation as pro- 
posed by Vangbetti was tried and enlarged upon during the war It 
hfl< a limited field of apphcatlon 

(i) Cinematliatlon should be considered only in double arnputa 
doo 

(3) The vocational reeducation plan should be thoroughly worked 
out^ in each case in advance of any dnematiration efforts to improve 
stump function. After the trade, Its tools and the operation of the 
tools by the available stump have been studied onematiration should 
be considered but only individually and selectively in each case. It Is 
essential that the surgeon make an individual and personal study of 
the functional possibilities of the stump under consideration Physical 



Fm. — ClnrmiriaUaa misck powrr to tbe trmaeted mosdU moloo enmf be derci' 

befon u ppUince h worn Fortbennor*, ikln tokriaca Ja tht tunnel imi*t alio 
“•developed. Thii may b# done by paaahix • metal rod Uiroufh lie tunnd tbe rod 
beinf attacbed t a rtatn or atriaa whidb are connected t we ljiLl paDey or 
ton* may be emted manuaDy a* abo»o hi thb moatratioa. Tbe cfakf valne of thk type 
01 efa ema tfritfcp b that tt facDItata tbe attacbment of a wuii appHanca of 

•nroa aa an aedre motor to actlvat the end toola or tbe hand, 


therapy really begins in earnest after tbe tunnels or club motors are 
healed surgically The aim of physical therapy of course is to develop 
tolerance In tbe tunnels or dubs to build up the dnematlied musde 
Broups by means of massage and active muscle movements bj means of 
direct attachment of the musde motor to wdghts and pulleys (Fig 29) 

Special Postoperative Treatment 

'taction.— In aH stumps to which there is even moderate tension 
tracUon straps should be applied to the operating room In uodratoed 
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cases it IS best not to apply wdj^ts until the following day, unltss 
tension Is marked If applied at once, traction seems to create dead 
space and favors the accumulation of clot. In addition to the advan- 
tages of traction previously mentioned, there seems to be no doabt 
that It adds to the comfort of the patient by preventing muscular 
spasm and that it Is instrumental in preventing postoperative bemor 
rhage in the same way 

Blood drainage should be removed in 48 hours. In case secondary 
hemorrhage occurs with ballooning of the flaps it Is best to remw 
the sutures clean out the dot, and reapply traction Secondary miec 
tlon is fre<Tuent In cases in which special attention has not been pveo 
to the elimination of dead spaces and in those In which secondary 
hemorrhage occurs 

Use op Phovisional Appuances 

Amputations of Lower Ertremltv — In all stumps of the loro 
extremity with the c-cccptlon of partial amputation of the toot 
the Syme amputation a portion of the stump Is called to 
tlon in a manner entirely new and for which it is poorly , 

IS, weight-bearing Radical physiologic chan ges necessarily 
In the weight-bearing portion of the stomp 1 e., pressure 
the soft parts increased tolerance of the skin to lateral pres^™ , 
the encadng socket of the appliance dc^clopmeDt of 
sense of position and tolerance to pressure on and adjai^t to 
prominences The other important task of the stump leg » , 

of the limb and Its appliance. In spite of the fact that the aru 
limb is not so heavy as the amputated part, more power fa 
to swing It on account of its comparative Inertness, 
in balancing undoubtedly adds to tbe demands made upon m 
lar power of the proximal part of tbe stump leg Of vital Important 
the preservation of normal muscular power or better tbe deveJtv^^ 
of increased muscular power in the pronmal part of the stui^ 
Inasmuch as certain definite physiologic changes must 
both In the stump and in the proilmaJ part of the leg before a ^ ^ 
can be consider^ functionally fit for a permanent appliance, i 
dearly the duty of the surgeon to use all methods at his dispcsm 
hasten these changes and to obtain a good functional “ 
good surgical stump before a permanent appliance fa used 
velopment of proWsional appliances which can be made cheaply 
quickly under the supervision of the surgeon, has been 
bringing about cofirdlnation of the sui^cal and prosthetic 
of the stump This coSrdlnation existed in most amputation 
during and after the war but most surgeons have not appreciateu 
importance of supervising tbe early functional development ol 
stump and have reverted to the former practice of 
patient to commercial Umb maker* after si^cal healing fa 
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PiiNCiPLiis OF FrmNG — Weight bearing in the case of bdow knee 
amputation is distributed as follows cone bearing (lateral surface 
bearing) bonj -prominence bearing (bead of tibia tuberosit> of tibia, 
fibula below head) partial thigh suiiace bearing (thigh cuff) and In 
a certain percentage of cases end bearing In a finish^ appliance the 
stump 15 encased In a solid shell which is molded or can^ to fit the 
stump In such a way that all the bearing points and surfaces are used 
to a variable degree. The physiologic changes In the stump will depend 
largely upon the predom^tlng type or types of bearing chosen m a 
particular case 

Cone and bony^rominence bearing with slight partial thigh bear 
ing, are applicable to most leg stumps ei^cept the stump resulting 
fr^ the Syme amputation. Pressure atrophy is rapid and marked 
consequently repeated remolding of the socket Is imperative End 
bearing duaimahes pressure atrophy of the stump In amputation of 
the thi^ bony^rommence bearing (Ischial tuberosity) cone bearing 
and In certain cases end beanng arc ulihred Bony prominence bear 
ing predominates so that pressure atrophy of the stump is slower and 
less marked than In leg stumps 

There seems to be no doubt that end bearing is possible m a fair 
percestage of stumps and that success m obtaining it is largely de- 
pendent upon faithfulness and persistence m carrying out the neces- 
sary prdiralnary measures to increase the tolerance of the end of the 
stump Experience seems to prove that a definite distinction must be 
niade between total and partial end beanng and that in certain In 
stances total end beanng may not be desirable, i e. in long below 
the-knee stumps. Cone and bony prominence bqanng give nearly 
perfect function If end bearing is attempted in these stumps there is 
a certain lack of adhesion between the appliance and the stump and 
tfie gait Is not so good as with cone bearing In thigh stumps of mexi 
OTte length total end bearmg b not preferable to ischial and cone 
^®nng for the same reasons There is little doubt that partial end 
scaring b always an advantage The following stumps m addition to 
pa^l foot amputations are espeoally well adapted for end bearing 
U) the Syme stump (r) short below knee stumps and (3) stumps 
touting from a transcondylar thigh amputation- The section In each of 
th^ is through spongy bone which seems to give a more tolerant end 
«4nng surface ^ch is clubbed more or less on the end thus favoring 
proiimal methods of attachment of the appliance and avoiding the mal 
adjustment of the appliance mentioned alwve. 

(^ALtrtcATioNS OP PiovisiONAL APPLIANCES — An ideal provisional 
abould possess in the main mechanical features similar to 
permanent appliances The socket should be of solid material 
be molded or carved fa the same accurate manner as In a 
one A provisional appliance which merely shrinks the soft 
of the stump and does not develop the tolerance of the bearing 
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Sm- 30-35 — ProTtaotMl Ijp* of limb wfih fopmoU pimicr ^ 

01 flock (rtw »ilh iU« b*p*. Tiw plwler loete* h B»»d* “ _ i°!^_TWit^T 0*0 
dnwn OTtr th* lUmp. Pittin of parii bowfagw m tppiW 
tfoctfortH No coUoQ h oaed. Tbe tnoldhut ihoiJd be Viz,u ud ^ 

iOnnpi * raukD ptrce of felt thooU be pbced over the be*d of IM ru™“ 
tabenxltr of tbe lIU* to order l sttke « iScbt todeoWlfon to tbeo^ wUdi h i*r*f*® 
71 * fr»w for (Uf lyp* of fcicket tooy be a pe* of eftb«r wwjd cr ftaor 

to lb* noUed focket (FI*, 10) or tbe ptuter fociet miT to •»* to * 
wWi *a art flctfl foot h ibown to Fig. jo aad tbicb rtnmpo u ibowp tfn*!™ 

Fra. U —Pen If* willi a ptutor locket rlreUd to tor*, tto P** 
to tbat U caa to flexed utoii tbe patknt rttt. 
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points and surfaces that will be called upon to function In a proper 
pennanent appliance la not efficient The provisional socket must be 
one which can be remolded frequently and comparatively inexpensively 
In a certain percentage of cases, it is not only desirable but necessary to 
change the shape, as well as the position, of the socket A complete 
change of socket rather than a reakiping is sometimes necessary This 
feature Is important in all cases in which there Is more or less mal- 
position of the stump, the malposition improving with the use of the 
appliance 

Types of Applumcts — Various types of temporary appliances may 
be us^ In most of them the socket is made of plaster of paris and the 
framework of wood or raetaL The various types are shown In accom- 
panying Illustrations (Figs 30-35) , 

The recent amputi Is usually most concerned with removing M 
physical deficiency as soon as possible from an esthetic rather 
from a functional standpoint. Pegs (Figs 36 and 37) the cruder 
types of temporary appliances are strenuously objected to by many 
patients If the surgeon explains the physiologic and econon^ 
for the use of temporary appliances the assent and the cooperatwo 
of the patient will be obtained in most cases 
An attempt was made In the United States Army to ntflUc s 
visional leg which In all respects looks like a finished leg Ofnccessit^ 
it was adjustable as to length fool position, and socket. The soc» 
adjustment was accomplished by means of molded plaster of I® 
soi^ets which were made on the patient and then set into the MOtt 
frame of the provisional appliance. New plaster molds were mao* 
the stump shrinkage progressed- . « 

In addition to meeting the esthetic requirements more samtacio y 
than the peg appliance, type offer^ the axjvantage 01 quan ty 
production and quicker fitting -4,^ 

In thigh amputation and m about 85 per cent of the 
there was sufficient bone length to operate the ordinary thigh leg 
latter type of provisional leg was entirely satisfactory ^ 5 jL 

Most of the remaining 15 per cent fell Into the class of excess veiy 
stumps It was not possible to fit these on account of 
the mechanism for the adjustment of length The greater part ° 
weight resU on the tuberosity of the ischium, and accurate ^ 
bearing is relatively unimportant consequently the cone 
not need to be very exact In leg ampntations the task of fitting tnu 
type of leg was much more difficult (Fig 41) Bony promlnei«» ^ 
more numerous and less tolerant to weight bearing Conseqaently iw 
bony-prominence fitting must be more accurate and a great amount m 
wei^t bearing must be afiotted to the cone fitting For this reason tne 
latter must be more precise. , , t 

In order to meet the requlremcnta of the more difficult cases which 
could not be fitted with the original model of the stock 
more versatile type was developed and the stock parts (frameworx; 



Provisional Appliances n] 33 

manufactured in quantity in a variety of siaes, the only essential 
difference from the original model bemg that a carefully-molded plas- 
ter socket was made and riveted to the side bars 
The plan generally adopted in all amputation centers is to fit the 
stump with a temporary appliance as soon as healing is complete but 
not to hasten the prosthetic treatment at the expense of a good surgical 
result (Fig 4 a ) The appliance is worn at first to the limit of tolerance 
special care being taken not to damage the soft parts The part of the 
appliance which encases the termioal part of the stump commonly 
called the socket b changed and refitted as pressure atrophy pro- 



^40 — Stock ptotWoiuI ippBuico In umy boiph«h durbi* the Wtr 
body of tbe bnib b m*de f fiber mUh annrctliqr parts of A variety 

-j t bnitlo *fppli«l in (toc^ Adjoitaxati for loitth mere wn*. both below 
koe* merely by itwiBi ff u m ch fiber u wu nectary The locket wu 
by mrer a f »n tdjiiiUbte Wtlier culL Thb wmi bier mbtndoited tod molded 
oMU ■ ^ eockrti were mmde over the rtampm and then »et Into the fiber fame 


Fro jg — Patfcal wetibif below-knee Umb of thb typo. Tbe plaster aocket b restina 
. Ihe artlfldil Emb and the patient^ left kf. It appean dart beaum h has 

tworn th efl a rted t protect It froen penptnllaQ 

4a. — 6claw>hnee stump with pkstei locket. 
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points and surfaces that Trtll be called upon to function in a prcpcr 
perirmneat appliance, is not efficient. The pro^dalonal socket most be 
one which can be remoided frequently and comparatively incaqKosiTrfy 
In a certain percentage of cases^ it Is not only desirable but necessary to 
change the shape, as well as ^e position, of the socket A cornice 
change of socket rather than a reshaping fa sometimes nccessaiy This 
feature fa important in ail cases In which there fa more or less mal 
position of the slump, the malposition improving with the use of the 
appliance, 

Typts of Appliances - — ^Vanous types of temporary appiiaoces may 
be In most of them the socket fa made of plaster oi parfa and the 
framework of wood or metal The various types are sho^ in accom- 
panying illustrations (Figs 30-35) 

The recent omputi fa usually roost concerned with removiBg hfa 
physical deficiency as soon as possible from an esthetic rather tiaa 
from a functional standpoint Pegs (Figs 36 and 37) and the cruder 
types of temporary appliances are strenuously obj^ed to ly many 
patients If the surgeon explains the physiologic economic reascra 
for the use oi temporary appliances, the assent and the coSpcradon 
of the patient will be obtain^ in roost cases. 

An attempt was made in the United States Artoy to udUxe a ^ 
visional leg, which In all respects looks like a finished leg Of neces^i 
it was adjustable as to length foot pcaitfon, and socket Tbe 
adjustment was accomplished by means of molded plaster of 
sockets which were made on the pabent and then set into the stock 
frame of the provisional appliance New plaster molds were made w 
the slump shnnkage progressed . 

In addition to meeting the esthetic requirements more satfafacto^ 
than the peg appliance this type offered the advantage of quantity 
production and quicker fitting 

In thigh amputation and in about 8$ ^ cases 

there was auffident bone length to tolerate the ordinary thigh 1^ d® 
latter type of provisional leg was entirely satisfactory (Fi^ 

Most of the remaining 15 per cent fell into the of excessively long 
stumps It was not possible to fit these 00 account of Interferenw ^ 
the mechanism for the adjustment of length Tbe greater part of the 
weight rests on tbe tuberosity of the ischium and aoxiratc oooe 
bearing Is relatively unimportant consequeotly the cone fitting d^ 
not need to be very execU In leg aroputations, the task of fitting this 
type of leg was much more difiicult (Fig 41) Bony prominences are 
more numerous and less tolerant to weight bearing Coitsequentiy ti>e 
bony-promlnence fitting must be more accurate and a great amount 
weight bearing must be allotted to the cone fitting For tMs reason, the 
latter must be more precise 

In order to meet the requirements of the more dlfficnlt cases wWeb 
could not be fitted with the original model of the stock 
more versatile type was develop and the stock parts (frenw^'^f 
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manufactured In quantity in a variety of sizes, the only essential 
difference from the original model bang that a carefully molded plas 
ter socket was made and riveted to the aide bars 
The plan generally adopted in all amputation centers is to fit the 
stump ^th a temporary appliance ns soon as healing is complete but 
not to hasten the prosthetic treatment at the expense of a good surgical 
result (Fig 42) The appliance Is worn at first to the limit of tolerance 
special care being taken not to damage the soft parts The part of the 
appliance which encases the terminal part of the stump commonly 
called the socket, is changed and refitted as pressure atrophy pro- 



3^-40. — Stock pnrvUoctal appUaoca a»d la tnny IwjpiUlt dorfng tl» War 
nc aaia body of tbc limb b made f fiber «hli ccmnedliut parti of metal A ymricty 
aod bnjti* w« aipphed hi ftodu Adjostments fo length were both beloir 
^ merely by tawing B at much fiber u waa aece*ary The tocket ww 

nl.rt < f ao djustable bather cuff. Thb wai later bandooed aod 

f^ »o<±rtt wert made over tbe atuiupa and then let Into the fiber frame 


h r I artifidil limb aod tbe patleotk left leg. It appean daA became It hat 

«« iheOwked to protect it from perapiratloii. 

4*- — B*low-koee rttunp with plaster 
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points and surfaces that will be colled upon to function In a proper 
permanent ^pllonce Is not effident ITie providotml socket most ^ 
one -whicli can be remolded frequently and comparatively iDcipenavdy 
In a certain percentage of cases, it is not only desirable but necessary to 
change the shape, as wcU as the podtion of the socket A comj^e 
change of socket rather than a reshaping fs sometimes necessary This 
feature is important In all cases in which there is more or less mal- 
position of the stump, the malposition Improving vrith the use of the 
aj^lioncc. 

Types of Appliances — Various types of temporary appliances may 
be In most of them the socket is made of plaster of paris and the 
framework of wood or metal The vnnoua types are shown In accom- 
panying illustrations (Figs 30-35) 

The recent ompuii Is usually most concerned with rermrring ho 
physical defidenty as soon as possible from an esthetic rather than 
from a functional standpoint Pegs (Figs 36 and 37) and the croder 
types of temporary appliances are strenuously objected to by many 
patients. If the surgeon explains the physiologic economic rewoQ 
for the use of temporary appUaoces the assent and the coCpcraw® 
of the patient will be obtained In most cases. 

An attempt was made in the United States Army to utilise a pro- 
visional leg which in all respects looks ULc a finished leg 0/ necessi^ 
it was adjustable as to length, foot position, and socket- The 
adjustment was accomplished by means of molded plaster of I^r« 
sockets which were made on the patient and then set Into the riock 
frame of the provisional appliance New plaster molds were made as 
the stump shrinkage progressed 

In addition to meeting the esthetic requirements more satlsfactoiw 
than the peg a{^>Uance this type offered the adN'antage of quantity 
production and quicker fitting 

In thigh amputaUon and In about 85 per cent of the cases ww 
there was sufficient bone length to operate the ordinary ^ 

latter type of provisional leg was entirely satisfactory (Figs 3 ®"^^ 
Most of the remaimng 1 5 per cent fell into the class of excessively long 
stumps It was not possible to fit these on account of Interferena ot 
the mechanism for the adjustment of le^ The greater part of tW 
weight rests on the tuberosity of the ischium and accurate ^ 
bearing is relaUvely unimportant consequently the cone fitting d^ 
not need to be very exact In leg amputations the task of fitting th» 
ype of leg was much more difficult {Fig 4r) Bony proimn«>«s a« 
more numerous and less tolerant to weight bearing Consequently, tw 
bony prominence fitting must be more accurate and a groat amount^ 
weijdit bcanng must be allotted to the cone fitting For this reason the 
latter must be more precise 

In order to meet the requirements of the more difficult cases whkh 
could not be fitted with the onglnal model of the stock epplIao« * 
more versatile type was develop and the slock parts (framework; 
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culature of the proximal part of the leg well developed The stock 
provisional appliance is suffiaeotly durable to last from eight months 
to one year Three to six months prchmmary prosthetic treatment Is 
usually sufficient to prepare stumps for the permanent appliance. 

Partial amputations of the foot Syme stumps end bearing thigh 
amputations and disarticulations of the hip do not require provisional 
appliances as a rule In these stumps the fitting Is difficult and there Is 
so little change in the stump compared with changes In stumps m which 
cone and bony prominence bearing predominate, that there is no rca 
son to delay the permanent fitting 

Amputatiora of Upper Extremity — ^The use of provisional appU 
ances m amputations of the upper extremity does not seem to be so 



. fjQ- 41— Flnt Umporiry ■ppHinco f ibort Uoapi la doable impotatkin 

_ ** sdvaaUKeoai in doable empotitioiH of Uie Udjtb to h»% the temponry eppaence 
•hofter than tbe nontul Icnstb, u U b rery dlflicnlt f thoe patirnt* to 
J**Ua tlie me f beknce >ad eqofBbilniii. A» tUQl la wadkin* with tbe »bort peti 
• wvooped. tbe lentth miy be lna«t*d- (Conrteey Letlernaa GeaenJ Hceoitii Sea 
*r»Dd»co CelU ) 


^^ccessary from the standpoint of fitting as In amputations of the lower 
=rire^ty The physiologic changes m the stump caused by the use 
of w appliance are not marked enough to require frequent refittmgs 
fitting 13 not so necessary os in lower-eiUemity stumps 
fim advantages in provisional fitting are that (i) Immediate 
niungs are possible which would not be the case m time of war if 
^nnanent appliances were supplied by the artificial Umb industry 
nbLr Is B^ven to cofirdinate the surgical prostheUc, and 

Poysical therapy treatment and to cany out a re^ucaUonal program 
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gressea Three changes are usually required. Deformities and surg^ 
defects of the itump , bony spurs, latent Infection, tender nents, 
etc , will be readily discovered and should be treated 
liminary prosthetic treatment Stumps should not be fitted with a 
permanent appliance until they are surgically sound, pressure atrophy 
of the wdgbt bearing portion well adsanced, and the propulsve mos- 
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attachment plate In which a hand tools or any type of book or other 
useful device could be used interchangeably was adopted. The metal 
parts were manufactured In quantity and Issued to amputation centers 
Sockets were made of leathw and the work of fitting was done m 
appliance shops, Workmanship and exactness of fitting were probably 
not equal to ^ose obtainable In the open market but the arm served 
the purpose as a proidsional appliance as well as could have been 
opccted from any smgle type of appliance obtainable (Fig 43) 



— In the proviilofiAl inn »llh untreml tsjd plate, aay number of attadinlenti 
deriterl and Imerted. Thh Qhiitfatino thova a coOetl^ of tool* fo africnilarc 
the da» ploceo, the ileeve for basdlrd toob, the open book, tod tlw Krnm^ 


Occupational Therapy and Reiducatiorv. — Lowtsi ExTREinTY — 
In lower extremity cases the actual use of the appliance in walking is 
Jhe only reasonable means of occupational therapy so that if regular 
are to be assigned they should be those which require walking 
°Mer varying conditions i e steps Irregular terrain etc In double 
J^putations considerable assistance and instruction are necessary at 
^8^ At first crutches and quadruped progression must be re- 
ported to Later a double-rafi walking platform with grades and steps 
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which is often more helpful than the appliance per se, ( 3 ) surgical 
defects of stumps become apparent while the patient is still under con- 
trol of the surgeon and can be corrected at once, ( 4 ) the patient has 
an opportunity to leam something about appliances and is thos aWc 
to make a more intelHgcnt choice of a permanent appliance. 

The first provisional appliances used in the array were of a sin^ 
design and were rather crudely made. The socket was of plaster of 
paris In the end of the socket vras incorporated a rnetal clamp to bold 
various implements Later on inexpensive arm, with a univosal cod- 
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Fhl 4S.-^hiTtBj; tla dewlopment of Ibe 
tbcapy may be coctrkfenbty ud^ted by rna^tH 

appilincea to fit the atamp rather ihao by dependln* eBUitly i1»#b tn thb 

b fitted to the rttunp. An example of tUa type of ocema^^ US^ 

mu^UoiL AdapUtioca of aport hnpieiDeota (Ic^ *oli P £*_v ^ tery Tiloat* 

cne) we re fucceaafaHy made la army abof* dnito* the War ^ Wlnfol f*cf®^ 
darin* the derelopmetit of the nraacnlatute of the atump and 
improvlDK the mental date of the patient 
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may be attempted without crutches. Finnlly, independent 'waliung 
preferably under the instruction of a person with an amputatKm is 
attained- 

Upper Extriuity — Occupational therapy la made possible first, 
by the early fitting of temporary appliances (Fig 44) of such type 
that many varieties of tools may be inserted in a universal end 
attachment and secondly by the adding of attachments which will 
permit the stump arm to be used as an aindliary without an appliance 
(Figs 45 so) thereby brmgiDg It Into functional if not vocational 
use, for therapyeutic poirposes 
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There is no doubt that there are Insurmountable problems con- 
nected with the replacement of hand function by the mere sobstltuUoii 
of a prosthesis. Real progress In improving the function In arm ampn 
tations depends upon first, reWucation of the remaining hand In slr^ 
amputations, and, secondly, reconstructive surgery in doable amputi 
tlons together with individual development of special appliances for 
particular trades 

In teaching patients who have undergone recent amputation how to 
take care of the acts of persooat necesity — dressing etc. — arrange- 
ments should be made to secure the services of an experienced person 
who has undergone an amputation, as It is Impossible for an unampi 
tated person r^ly to aid as an instructor This plan was followed in 
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Permanent Appliances 

Upper Extremity — Finished appliances for the upper extremity as 
offered by the cotniDercial market should be considered only from the 
standpoint of general utility as such arms are seldom of much value 
vocationally "Hiey are useful in canying as the fingers can usually be 
locked In flexion or set permanently in flexion with a movable thumb 





. IS' 56 — Itrh b l beufaif fa tfae pm(omla*at type of bearfnf lo all aaipTitatijM 
Uw (Flf. 53) eiccpt traoKoodylar whldi fa ihown In Flf 8 In tbe latter 
hamaock fa uapended la order to perroU cad beailn* In ton* ftniibed 
tie terminal part f the fa ah^xd and the hamnwk fa net turd. 

^ they are useful as an auxiliary In single amputations Practically 
ail arms offered have gunflar features — namely a rotating wrist and 
a movable thumb which apposes to fixed fingers by spring actim the 
“Sera being In slight flexion The thumb a usually operated by a cord 
to the opposite shoulder 
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the army and should be used by all surgeons who are doing ampuU 
tlona 

PjpoiANKNT Appliances 

Lower E xtrem ity — Partial Foot Amputations — The apphance 
for a partial loot amputation requires a fill of cork and metal rcEn 
forcement In the toe of the shoe to keep It from turning up Qwptrt 
amputation requires, in addition, anchorage in the form oi a molded 
leather lacing, \rtth side steels extending up to the knee. Syine ampo- 
tation requires an ankle joint and side bars, dtber lateral or anttfu- 
posterior 

Below Knee Amputations — The socket is made of willaw aod h 
shaped by routing with a drawknlfe. It is anchored to the foot by steel 



Fm. 54.— Tfpa of proehwb nude for p«tUI foot. U« CLopul, lad 0 * Sr* Uamj* 
<Coort«y E. H, EiWoon Co ) 


bars which are set into the wood. The enUre limb except the jo^ 
at the anUe and the knee fa covered with rawhide. Lateral ste^ 
extend above the knee To these are atUched a leather 
which fa laced to the thigh (Figs. 51 54) 

TinoH Amputations — The main body of the limb fa made usually 
of willow or aluminum (Hg 8) In either case the socket fa of wfU^ 
The knee action fa eltb« automatic (spring ccmtrol) or fa controUw 
by a strap goes over the shoulder The wrigM-bearing fa on tltf 
tuberosity of the fachlura in most thlA stumps except the trails' 
condylar (Figs ss and 56) In the latter total end bearing fa 
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Redundancy^Many stumps become redundant after prolonged 
use of an appliance so that the skin hangs m folds Fissures form 
between the folds and become the seat of various types of dermatitis 
If redundancy is marked and fissures and dermatitis are continuallv 
interfering with the functional use of the limb it is best to p)erform a 
plastic operation to correct the redundancy rather than to temponxe 
with local treatment 

Ulceration. — WTien patients pass middle life, ulceration near the 
end of the stump is very common Frequently the ulceration is due to 
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^ original pathology for which the amputation was done such as 
t^tv^ * disease diabetic gangrene senile endarteritis etc. In many 
oi these cases the more recent procedures recommended for the Im 
provement of low vascularity m the extremities should be tried before 
^“^^tation is considered — namely perivascular sympathectomy 
puiglionectomy Intravenous saline Injection 

— Tender nerve bulbs of course should be removed if 
interfere with the use of the appliance 
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In amputations above the elbow, a joint is supplied at the eibcw and 
flexion is accomplished by a forward swing of stump In mper-arm 
stumps, of course attachment to the shoulder Is necessary The prob- 
lem of vocational appliances in amputations of the upper ortremity 
should be worked out In each individual case, and the appliance sboold 
be so designed as to be an auxiliary to the remaining arm fn the daily 
work of the individual 


Care or the Stump 


The minor oDments of the stump and difflcultlca with the socket of 
the appliance seldom come to the attention of the surgeon as tc 
usually does not see his patient after an appliance has been fittci 
The limb fitter being eager to please and hold his client, who, of 
course, IS a potential customer for the rest of his life, attempts to pve 
advice on all questions regarding the stump Due credit for tha 
should be given to fitters whose advice Is usually belpfol, as 
majority of them art themselves, wearers of appliances but it frfr 
quenlly happens th*.t definitely liKflcated treatment of tbe stump h 
delayed and disability prolonged by withholdtog medical 
Surgeons should insist on following their amputation cases nntfl tw 
ponnanent appliance has been tpoto for at least a year, as nuny stufflp 
troubles will appear during that time. 


Variation In Sire of the Stiunpv — Usually at the time a pertoa^f 
appliance is fitted the stump not thoroughiy “shrutit.” In 
to avoid frequent changes of the socket adjustment for the shnnl^^ 
la accomplished by adding stump socks Slump socks are supplied m 
wool and silk wool and can be obtained at anv appliance facrtB*- ^ 
stumps should be protected with well-fitting stump socks 
appliance is being worn Frequently patients arc at a loss as to 
tbe artificial limb will fit one month and not the next, As a rule, ^ 
explanation lies in the variation of tbe sire of tbe stump which m 
creases or decreases as the patient gairn or loses weight UfiuaDy, ^ 
the morning some difficult^ is encountered in properly fitting the 
stump into the socket of the appliance due to tbe fact that the sW^P 
has enlarged tli^Uy dunng the night 


Ch»fine — Eaity la Um (uncUoiwl dm of the atnmp, considerable 
^iculty is enomntered because of chafing of the skin at the polo“ 
“"bKh Later calloafbea ma> develop at the 
^nts In Wow^ stump, these points are under tbe be»d of fbe 
fu c T ‘“berosity of the tibfa and along the inner surlace oi 
t^bead of tlK tibia. Treatment of this condition consisU in pratf' 
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Redundancy — Many stumps become redundant after prolonged 
use of an appliance, so that the skm hang^ in folds Fissures fonn 
between the folds and become the seat of various types of dermatitis- 
If redundancy is marked and fissures and dermatitis are continuaDj 
interfering with the functional use of the limb it is best to perform a 
plastic operation to correct the redundancy rather than to temporize 
mth local treatment 

Ulceration. — \M>en patients pass middle life ulceration near the 
end of the stump is very common Frequently the ulceration is due to 
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^ original pathology for which tbc amputation was done such as 
f * disease diabetic gangrene senile endarteritis etc. In many 
of these cases the more recent procedures recommended for the im 
provement of low vasculanty in the extremities should be tried before 
reaniputaUon is considered—namcly pcnv-ascular sympathectomy 
SMglionectomy intravenous saline inlection 


Bulba. — Tender nerve bulbs of con 
they interfere with the use of the appliance 
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Sensations m Amputated Part. — Shortly after ampctatlon, a very 
high percentage of patients will complain of pain numbness, par 
esthesla, etc. in certain parts of the amputated limb As a rule, it b 
not necessary to take these subjective symptoms seriously, as it is 
not long before they are forgotten by the patient. 


Use op Ceutcices 

Unless the patient is supplied with a reserve artificial Innb it fa 
mevitable that a fair portion of bis time must be spent using cnrtcba 
while repairs are being made. All persons who have undergone ampo- 
tations use crutches when the appliance is not worn as In bathing etc. 
It is well for the surgeon to give every patient who uses crutches 
simple instruction In their use The iwjght In crutch progression should 
be borne chiefly on the hands and the axillary rest sbodd take only 
part of the bo^ weight In the forward thrust of walking, most of 
the weight should come on the haiHis When the patient stands he will 
usuafly allow moat of the weight to come on the axilla thereby giving 
the hands a rest If the crutches arc too long bearing will be pre- 
dorntotely axillary and may lead to crutch pa^ysis, or slow atiwhy 
of the arm. Occasionally one Is called upon to t^e care of a patient 
who has had multiple amputation. \Vhcn both an UF*P®’ ® lower 
^remlty are amputated the question of walking with outches neces 
sitates some adaptation to the crutch. In order to enable the padent to 
walk with crutches (Fig 57) 


SUITMAKY OF PHYSICAL ThEBAPV 

In every case a person who hgn undergone aroputatioo is a potential 
P^^cal therapy padenL In the majority of cases pbysfcal th^W 
snould start within a few days following the amputation In infected 
cases or guinotine amputations a portion of the physical therapy mcas- 
Mxa must be delayed until healing of the stump is secored but 
““ a amount of physical therapy is indicated The eWet 

f measures indicated are massage motion, hard^ng 

0! the stump splinting and the supervision of the wearing of the 


, Ught stroking massage should be started on the st^np 

lust B^e the protective dressing and continued up the limb growing 
stimulating as the upper limits of the extremity ^ 
^ Incision Is healed Ught stroking and kncadiig 

«^tlveness and accustom the patient to the toi^dog ww 
stump (a most Important psychologic effect) to pr^ 

to preparo the .tump (or end or partial end bra*ig TUs 
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should be continued even after discharge from the hospital m cases of 
adherent scar contractures and impaired function in adjacent loints 
(Fig 58) ^ 






Phyjlcal Therapy hi Amputadom 

ModoiL—PnssIve and acUve motion of the stamp and the adjacoil 
joint should start within a few days after the amputation. At firS the 
surgron must gently move the joint, but within a few days the patted 
^t be taught and stimulated to move the ertremity and to flei and 
^end the adjacent joints several times a day The trained tednndan 
should teach and supervise these movements following the massage. 


Hardening of Stump — Accustoming the stump to end bearing and 
naro^ng of tbo stump can lUvCwise start vrithin a few days. Aa soon 
as active motion has developed the patient should be taught lightly to 
end of the stump covered by its dressing on a pillow Later 
when the wound is healed, this tap^^g on a pniow is cootinued with 
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the stump end exposed The hardness of the surface being tapped Is 
gradually mcreas^ undl the patient, within two or three weeks is 
striking his stump rather forably against the bottom of a chair or the 
surface of a table (Fig 59) 

Splinting — Splinting to prevent joint contractures and faulty posi 
ticms of the stump and traction either for the same purposes or to 
secure better skin covering of the stump are likewise physical therapy 
measures which must not be neglected In mdicated cases. 

Wearing of Prostheacs. — Finally the surgeon who b rehabflita 
tJon-consaous must recognise the importance of supervisbg the wearing 
of temporary and permanent prostheses until the patient has regained 
the greatest possible functional restoration in the handicapped ex 
tremity 
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PHYSICAL THERAPY IN RELATION TO THE SURGICAL 
TREATMENT OF ARTHRITIS 

Bevemdoe H Moose, MJ) 

iNTSODUCnON 

DefinltioiL — In discu55mg this subject it is well to define deariy 
the ground to be covered It Is not the Intention to discuss the physical 
therapy of arthritis that is taken care of In another chapter This 
one is concerned only with the surgical treatment of arthritis in its 
relation to physical therapeutic measures There is a dearth of lltera 
tare on this subject. Most of the available articles describe minutely 
the details of the operative procedure and then blandly remark that 
physical therapy is a valuable adjunct In the after-care leaving the 
re^er to form his own condusions as to how or why Another point 
that should be deared up prebmioary to a discussion of the subject 
is a definition of arthritis The classification of arthritis is at present 
in a deplorably muddled state There is amfuston as to the nomencla 
tore of the v^ous types and to make matters vrorse some authors 
are bdudlng pyogenic tuberculous and gonorrheal jomts in the class 
of arthritis 'Ihese conditions undoubtediy are inflammations of the 
wlnts but to mdude them under arthritis is to add an unwarranted 
Durdcn to an already overburdened dasslfication What the field of 
arthritis needs Is narrow i ng rather than broadening. For the purpose 
of this chapter then arthntls will be considered as an affe^on of 
the Joints in which there is no demoostrable infection present in them 
thou^ they are the site of pathologic changes That is It Is the 
chrodc nonsuppurative arthritis which is b^g considered In this 
riiapter This will indude the classes usually cafled hypertrophic 
osteo-arthritls and atrophic or rheumatoid arthritis 

Indicationb for Surgery 

Another pobt which I wish to bring out dearly is that I am by no 
advocating operative surgery on aH cases of arthntis ev^n m 
the limited field which I have defined. I wish to make this as emphatic 
M possible There are cases of chronic arthritis which can be benefited 
^ 'JP^r*tive surgery but they represent a relatively small proportion 
^ the total number As a general rule operative surgery should not 
« considered while the condition Is acute Since arthritis during this 
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stn^ is a general disease, although its chief local raanlfatatkm are 
in tne all the measures of general medidne, Induding diet sad 
physical therapy should be given a thorou^ trial before operath-e 
considered, As a matter of fact, the question bofis down 
f ^ useful in the treatment of the sequelae 

01 arthritis than In the treatment of arthritis itself 

then, as the two principal indications fca wageiy m 
armiltis first, the relief of pain, and second, the correction of de- 
jornupes resulting from arthritis which nrc causing disability These 
j'Tr of courec will overlap to a certain extent, la any 

inmvidua! case both may be present in varying proportiOTH. It is qdte 
logical to believe that a joint deformed by arUiritis will be more fab> 
Ject to fwln simply because it b at a mechanical disadvantage in 
strains for which the normal joint is perfectly adapted. 

. regard to the first indication, the relief of pain, there h noth* 
mg t^t calls for more delicate judgment on the part of the sorgeon. 
Much depends in this case on the personal equation of the patient. 

^ standard by which pam can be measured by another per 
wn than the one enduring It TVhat one person may regard as eicru- 
^Ung ^ny will be regarded as disoomiort by another, though so 
can determine, the two may be pathdogically 

A ^ ^ secoTMi indication for surgery, the relief of the 

aeiojTOty with resulting disability, there Is not q^tc the same In- 
z*~teness. It Is obvious that a deformed joint, for example, a 

^ useful for weight-bearing as one that is in nocmal 
place this joint in a position which wili be 
“echanlcfllly better we have benefited it 


Rixief or Pain 

most awnmonly used for the relief of pain 
fnrTr,t^ !t aoLylojung operation by which the bcic« 

offering joint are fused together It is based tn the 
at all is better than a painful one — ft pomt of 
iiffris* many patients who are suffering ere qtdte vrflling to 

arc fimt in which fusion operations are of particular value 

S? sSd? Mcro^iliac second the spine third the hips, fourth 


iliac krfnt wa*i unanimous opinion that arthritis of the 

nXiUc The frequency with ^^h 

nrtimuc changes arc noted in x rays of the sacS-lliac region bears 
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this out It has been frequently noted that In such cases the pain 
has disappeared when the sacro-Iliac joints have become completely 
fused by the pathologic process This furnishes the rationale for his 
ing them by operative means — that is It is a matter of assisUng nature 
to do m a comparatively short time what she will eventually do her 
self thus shortening the patient s period of disabOity Numerous 
methods of fusing these joints have been devised by Smitb-Peterson 
Campbell, Gaenslen Chandler Verall and others 

Opcratiotn — ^The operations are oil of two types one m which the 
joint Itself fa cleaned out and fused and the other m which the joint 
itself fa not touched but is completely Immobillxed by bulldi:^ a 
bndge of bone across the joint, Le , an extra articular fusion 

In the Smith Peterson operation which fa one of the first type a 
square of bone is cut from the ihum directly over the sacro-iliac joint 
which fa curetted out through the opening and the square of bone is 
replaced, Gaenslen reaches the joint by cutting through a portion 
of the posterior wing of the Ilium, turning it back and curetting out 
the Joint, Campbell s and Chandlers operations are very nmlLir and 
are of the second type. Both do an extra articular fusion of the sacrum 
and ilium by stripping away the penosteum from a portion of the 
sacrum and Oium and then buOdlng a bridge of the bone chips 
removed from the Qiom across the sacro-iliac joint, causmg an extra 
articular fusion with resulting ImmoblUzaPon of the joint Veratl places 
a graft from the tibia across the posterior portion of the sacrum and 
ilium. All these methods have the same object in view that fa the 
prevention of motion m the sacro-iliac joint In one type this is ob 
talned by destruction of the joint with a resulting fusion m the other 
type, by a fusion between the sacrum and the DJum 


After Treatment — ^The pnmaiy object of the operation must be 
kept firmly In mind — that fa a bony union between two surfaces In 
order to obtain this the involved bones must be held hnmobne until 
un i on has formed It must also be remembered that It takes some- 
what longer to obtain a fusion where a joint has been removed than 
where a fracture has occurred in a bone How this Immoblliiation fa 
to be accomplished Is largely a matter of taste with the surgeon. In 
the first stage It will be obtained by rest m bed with the patient lying 
on the abdomen, at least for the first two weeks This stage of rest 
in bed wDl last from four to sli weeks Following this sufficient 
imniobfllratiou can be obtained by a plaster cast The sacro-iUac jomt 
fa ^ an easy one to ImmobHiic and so the plaster must be applied 
s^ioBy to be efTectlve This stage will last from six to eight weeks 
the fusion should be strong enough to allow the patient to be 
nbout with a well fitting belt for support. 


Therapy— primaiy object of the operation 
mist oe borne in mind. Any manipuIaUon tvhlch would tend to move 
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the affected joint fa taboo especially during the early stages Hoirevcr, 
local beat fa often agreeable and by causing local hyperemia It may 
hasten the process of consolidatloo- Massage of the musdes of the 
thighs, legs, back^ and arms fa of bwicfit, In that It tends to keep these 
musdes in good condition and thereby shortens the period of ooo* 
valescence after the fusion is firm enough to permit welgHt-bearing 
while still supported 

ARTHBODEStS OF SPINE 

The theory underlying the use of spinal fusion for arlhntb b, o! 
course, the same as with the sacro'iliac joint that is no Joint is better 
than a painful one The operation is especially applicable to osteo- 
arthritfa of the spine, in which the process fa fairly weD limited to 
one region The cases m which the radiograph shows large crtscenm 
lipping extending from the border of one vertebral body to the 
cent one are especially favorable, ^s to the technic of the opcratwo, 
it fa not necessary to go into the details since it has been described so 
many times In the literature of more recent years It fa sufficient 
there are two main typics of operations for spinal fudon, the 
and the Albee In tie Hibbs operation no extraneous bone fa 
while In the Albee type operation a bone graft removed from another 
part of the body fa applied to the spine to cause fusiem. Each 
tion has advantages and the choice roust be made by each inrirndoal 
surgeon. Either type will give satisfactory results in the hands of a 
competent operator 


After Treatment — After treatment does not differ materially fr^ 
that of sacro-fliac fuslc^ consfating of rest in bed support byplasw 
cast and then braces The spfne fa somewhat easier to iinroobflfac 
piaster than fa the sacro-IUac Joint, and it seems that weighl-bearlng 
when the spine fa well supported by a plaster cast which fits weD 
tends to ^ve earlier and more solid fusicffu 


abthbooesis of htp joint 


Fution ot (be hip Joint has not n vride rangt of spplicalfom K b 
Itafttd tt those cases In which only one hip U affected and affe^ 
tMtfly The usual type of this case Is that ot osteo-arthntls to 
the bead b badly mushroomed and defonned by the 

There are two methods of obtaining a fusion of the ^ 
Joint, Uie intracapsular and the eitracapsular In the intracap*^ 
“p J'>b>t Is opened and the head exposed and dmod« 
of cartilage 11* cartilage of the acetabulum Is also rtmorol toto 
bringfng raw ^e to contact with raw bone The operaUon f! ?'>* ?“ 
e^ one to fart It Is a very difficult one Furtbennore, 
pladog of raw bone against raw bone should theoretically P’odQce 
union It does not always do so and the Wp joint fa notoriously a 
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bard one to fuse However llagnuson states that he has had several 
cases In which although fusion was not obtained by this method 
there was great rehef from the pain 

After Treatment — In obtaining fusion of the hip the after treat 
ment is governed by the same principles as those r^hlch apply to the 
spine Immobilixation should last for a penod of three to four months 
with welght-beailng while immobniicd after four to six weeks In 
obtaining immobilization of the hip a piaster cast Is the most effective 
agent The choice of position for ankylosing a hip joint is very Impor 
taut The position usually chosen is full extension of about 15 and 
neither internal nor external rotation. This position Is undoubtedly 
the best for walking or standing but is not so convenient for sitting 
In order to ait comfortably with a stiff hip in the fully extended posi 
tion, the patient must develop compiensatory motion of the lumbar 
spine Tb^fore before recommending a fusion for an arthritic hip 
it Is important to assure one s self that there is no arthntis m the 
lumbar spine No form of traction should be used after an operation 
to secure fusion of the hip This is obvious since m order to secure 
fusion the bony surface* must be forced together whereas traction 
draws them apart It should be borne in mind that after a successful 
fusion operation the musdes which ordinarily act on the joint tpnd 
to atrophy rapidly since the fusion has robbed them of thdr function 
This is the converse of the operatiOD in infantile paralysis where the 
fuawn Is done to stabillie a Joint which cannot function properly on 
account of a loss of power in its mosdes Massage wiU tend to delay 
this muscular atrophy but will not prevent it, smee It la a result of a 
loss of function However !n the three joints cHsctissed the sacro- 
iliac, spine and tups the atrophy of the muscles is not of the conse- 
quence that it is in other regions of the body 

ABTHRODESIS OT SUBASTEACALA®, ASHLAOALOSCAPHOID AND 
CALCANEOCUBOID JOINT 

Another jednt In which arthrodesis may be considered as a treatment 
^r arthritis is the subastragalar astragaloscaphoid and calcaneocu 
bold joints considered toge^r The special indication for fusion in 
^ region is that type of arthntis not infrequently seen following a 
fracture of the os calds The arthritis of the subastragalar Joint causes 
^rslstent pain and disability Subastragalar arthrodesis similar to that 
for stabilliatlon of a paralytic foot ^ves excellent results In these 
The technic consists in clearing out the tissues from the sinus 
tarn to give access to the astragaloscaphoid calcaneoscapbold and 
Qlcaneocuboid joints The cartilage and a portion of the bone are 
then removed from each of these j^ts It is possible by a little care 
to remodel the bones so that the weight-beanng can be much im 
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the ofTected joint is taboo, especially during the early stages Howertr, 
local beat is often agreeable and by causing local hypcre^ 
hasten tlie process of consolidation Massage of the musdes oi tnc 
thighs, legs, back, and arms la of in that it tends to keep these 

muscles in good condition and thereby shortens the ^ 

valescence after the fusion is finn enough to permit weignt-bearing 
■while still supported 

AKTHBODESie OF SPINE 


The theory underlying the use of spinal fu^on for ^ ^ 

course, the same as with the sacrthOlac join^ that is, no jd 
than a painful one The operation is cspedi^y 
arthritis of the ^ine, in which the process Is 
one region The cases In which the radiograph ahtw lar^ 

Upping extending frora the border of one vertebr^ nn^nrioo. 

cent one are espedally favorable. As to the t^n Ic ^ 

it is not necessary to go into the details since it h^ to «r 

many times in the htwature of more recent years It » , ■pnhhs 

there are two main types of operallons for spinal 
and the Albee In the Hibbs operation no extraneo^ ^ 

•while In the Albee type operation a l^c graft rtmov^ fro 
part of the body Is applied to the spine to cause f^on m 
tion has advantages and the choice must be ma^ ^ of a 

surgeon Either type will give satisfactory results in the 
competent operator 

After Treatment- — After treatment does not 
that of sacro-Uiac fusion consisting of rest in bed bv 

cast, and then braces The 8|dnc Is somewhat easier to 
plaster than is the sacro-Iliac Joint, and it seems c, ^ 

when the spine Is well supported by a plaster cast whicn 
tends to give earlier and more solid fusion 


AKTHBOOE8TB OF HIP JOINT 

Fusion of the hip plot has not a wide range of 
bmited to those cases m which only one hip & ,^^i„ which 

badly The usual type of this case Is that of osteo-arthritts 
the head is bafiy mushroomed and deformed by the 
process There are two methods of obtaining a fusion ol roc ^ 
Joint, the intracapsular and the extracapsular In the intrarap^^ 
method the hip joint Is opened and the head exposed and^ 
of cartilage The cartilage of the acetabulum is also jjn 

brin^g raw bone In contact with raw bone The the 

easy one In fact it Is a very difficult one Furthermore wnue^ 
pladng of raw bone against raw bone should theoreticaHyj^ 
union, It does not always do so and the hip joint Is notorious y 
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popliteal space from the side This gives rather free access to the 
posterior portion of the capsule Tvitbout great danger to the pophtcal 
vessels and nerves The capsule is then other divided or stnp^ from 
Its attachment to the posterior surface of the femur 

After Treatment. — In the after-care of these cases It U very Im 
portant to remember that if the contracture is of long standing not 
only are the tendons and capsule contracted but also to some extent 
at least the large nerves and the popliteal vessels arc tight To attempt 
to stretch them violently may result in disaster — either shutting off 
the drcnlation of the leg or teanng the popliteal nerve trunks There- 
fore It is better to use some apparatus for gradual stretching The 
simplest is a circular plaster cast applied from the groin to the ankle 
with the knee in fleiloo Before it hardens completely a circular cut 
is made behind the knee leaving about two inches of plaster Intact 
over the patella to act as a hinge Then In two or three days this Is 
opened by extending the knee and placing thin strips of wwxl m the 
cut to bold it open. These ore added to each day and the extension Is 
thereby increased until the full aniount Is obtained Other more elab 
orate devices have been invented but this method is the simplest and 
is effective After the full amount of extension has been obtained 
the knee should be retained m that position for about ^ weeks longer 
In order to prevent contractures from recuning 

Pbysicai Therapy — ^Tbe next step Is beginiiiiig to secure motion 
by passive movement, massage and beat These are great aids at this 
stage The passive movements must be gently and slowly done going 
to the point where the movement beghis to be checked then very 
gently a Ihtle beyond that and bolding the stretch obtained for a few 
seennds. These movements occupy but a very small portion of the day 
and It Is to be remembered that contractions recur during the 
rest of the day Some form of removable spUnt to retain the position 
should be worn continuously The stretching and massage should be 
kept up for several weeks until the motion present Is smooth and 
entirety painless tbou^ probably not the normal range of the Joint 
Then tonctlon should be very gently begun First should be supported 
^i^t-bearing then walking with the aid of crutches The natural 
function of the joint Is the greatest aid to improvement from 
point This Is a very tedious process and by no means aH patients will 
*how improvement commensurate with the time and difficulty in 
volved but some wUl be benefited enough to be freed from a wheel 
chair existence which is no bed of roses 

EKXrOVAL or EXOSTOSES 

Another opcratI%*e measure for the relief of deformity that may be 
necessary is removal of exostoses resulting from arthritis This of 
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After Treatment. — Following the operation the bones are retained 
in dose apposition by plaster and early weight bearing — that is as 
soon os it can comfortably be done — is encouraged while the foot is 
supported by the cast From 8 to la weeks usually su&e to give a 
firm ankylosis Following this, massage with passive and active roo- 
tions should tjuickly restore function to the ankle Idht The manipa 
ladon around the ankle joint should be limited to dondfieiion and 
p^tar flexion The reason is that these motions are a funedoo of the 
tibio-aatragalar joint whereas lateral motion takes place chiefly in the 
joints we ore attempting to ankylosc. Hence, no attempt slWd be 
made to secure lateral motions by manipulations 


Relief op DEPoaiimES 

The r^cf of pain is usually the prime interest of an arthritic pa 
dent in consulting a medical man Next to that is the relief fmoj 
deformities Oftentimes the two ore associated Again surgery is not 
indiscriminately advised, and the degree of relief that may be 
promised should be accuratdy weighed against the suffering and pos- 
amle danger that muat be gone thr^gh In obtaining it. Yet smetUoes 
(but not so often as one could wish) something may be done even 
in appareotly hopeless cases to mitigate the difficulty of their position. 
A case at Cook County Hospital comes to mind, In which a young 
woman ^th the rheumatoid type of arthritis had been bcdriddei for 
ye^ irith practically every j<5nt of her body stiffened A bilateral 
fliwopl^ty of the jaw which turned out successfully gave her a 
from a continuous liquid diet to real food a change whidt 
^ve her at least one new Interest in life, even though it tSd not 
change the condition of her other joints. 


FLEXION DEFORMIT-v: OF KNEES 


Fl^on deformity of the knees Is one of the commmiest deforroJ^ 
j^ulong from arthritis which may require surgical interference. This 
is p^ralarly true in cases of the rheumatoid type. When the knee* 
are tiexed to a nght angle or less certain dlfficulhes arise which oftw 
open c^ration necessary In these cases the knees may « 
fifv f be a few degrees of rootioo in 

SLlr ^ "TJffic The examination gives 

contractures are In the hamstring tendons 

usually the posterior capsule of the ^ 
Snnt «> tiial a simple tenotomy of the ham^ 

dtsirwl Tht posterior capsule of tta 
t>e Jvided as well This is accom^ished most easfly by 

n ^ pcaterior Seat of this band am ^ 

Wlosred to the lower end of the femur nnd eutrance made Into the 
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fixed walking with the cast should be begun, ^\Tien this can be easfly 
done a removable abduction splint may be substituted for the cast 
massage and active and passive motion without weight-beanng may 
be begun, and the support may be gradually left off This operation 
rru>fln< a shorter period of disability than is necessary following an 
arthrodesis 

As mentioned previously another field of usefulness for this type 
of operation is in the metacarpophalangeal jomts The type of arthritis 
m ^ch it is particularly applicable is the atrcJphlc or rheumatoid 
rather than the hypertro^c. The operation is in effect a type of 
arthroplasty The (hstal end of the metacarpal bones is remov^ and 
the end of the shaft remaining Is rounded off Since this is an opera 
tlon intended to increase the range of motion as well as to r^eve 
deformity the bony surfaces should be kept wcD apart during the 
after-care. This Is best accomplished by the use of a banjo splint with 
elastic traction furnished by rubber bands to each finger As soon as 
healing is wdl under way that Is In from lo to 14 days gentle passive 
movement should be b<^un to be foDowed by active motion as soon 
as possible ^Mifle not engaged In motion the finger should be kept 
in traction It has been my pleasure to see cases done by Dr Lcvcn 
thal at Cook County Hospital In which there was excellent p^mlw 
motion of the fingers following this operation The restoration of ose- 
ful motion to the fingers wcruld be quite a boon even though other 
joints were so badly ^ected that nothing could be done for them, 

Stnovectouy 

Synovectomy or the removal of the syncmal lining of the arthritic 
joint is an operation of value in occasional cases It is useful in those 
cases in wUch the pathologic changes are confined to the synovial 
membrane and the bone and cartilage do not as yet show pathologic 
changes These cases are characterized by a thickened boggy condition 
of the jobt capsule This must be distinguished carefully from an 
effusian into tbe joint The basis on which synovectomy seems to give 
relief Is apparently twofold In the first place an Irritated sore portion 
^the joint Is removed which is of direct benefit In the second place 
joints of this type namdy those with thickened boggy syno\’ial 
membrane may be themselves fod of infection almost as much as In 
iWed tonsils Hence the removal of a mass of low-grade infected 
tiMne may give considerable general relief This operation was first 
r by Volkmann for tuberculosis of tbe knee The knee is by 

i!!f ^ a\TiilabIe joint for the operation of synovectomy The 
Joint Is opened from the Inner side of tbe patella and the synovial 
p^brane dissected away lca\'ing the joint capsule Intact It should 
« JtTDoved completely from the suprapatellar pouch and the Internal 
^ niembrane In the posterior pouch 
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course is particularly true of the hypertrophic type, since it is this 
form which produces exostoses Many of th^ exostoses arc in sitoa 
tJons where they do little or no harm, but occasionally they may 
definitely limit the motion of a joint* If they are m a situatlcm where 
there is weight bearing or pressure they may cause pain* An eiostc^ 
on the inner side of the head of the first metatarsal bone is a rather 
common example of the latter If it is large enough to pbeh the soft 
tissues between It and the bead of the second metatarsal when shoes 
arc worn, a great deal of pain b produced Another similar comple 
IS the subcalcaneal spur, which Is not necessarily the result of gooof 
rhea but often occurs in other types of arthntis Removal of these 
spurs does not entail any great technicnl difficulty and does give much 
relief It must be borne in mind that it has no ^ect whatever on the 
pathologic process in the joint itself It is also wise to tcU the patient 
that the exostoses may recur for such recurrences are not uncommon. 
As to the physical therapy employed afterward contrast baths and 
nrasaage b^gun as soon os the akin inaaion is thoroughly healed have 
proved roost efficacious Carefully graduated early use Is indicated, but 
it must be wdl controlled 


RKKOVAL or ENDS OF BONES 


In the class of operations for the rehef of deformity may be In- 
duded the removal of the ends of the offending bones “Hiis has a very 
i^ted range of usefulness being practically limited to the Hp jolot, 
where only one Is involved and to the metacarpophalangeal joints. 
In the hip this operadou may be regarded as an alternative to the 
arthrodesis of the hip previously described Its advantage over the 
arthrode^ b that a movable bJp joint results, which is more con- 
v^«t for sitting but not quite bo good for standing or walking 
neck of the femur arc removed leaving wdiat may 
^ ^ ^ "broomstick” femur, there fa sure to be a very 

“®P resembling that of a unnateral congenital dislocation of 
the Wp TJw limp b produced in the same way that fa there Is lack 
ing the solid point of counterpressure furnished by the bead of ^ 
f^r against the root of the acetabulum. The limp may be dimto- 
,^“^8 the Whitman reconstruction <^)cration as done for 
imumted fracture of the femoral neck. In this operation the bead of 
^femur is removed and the greater trochanter cut off at its 

1 9 ^ abducted sha^y and the stump of the neck pfa^ 
ffi the acetabular cavity The amputated trochanter wffl thus be 
^ ^ts original 

to the shaft A piaster cast must be applied to 
aWucted until the trochanter has united in its ^ 
dfaplaced gives the leverage by 

t^mus^es attached to it act to fix the j^vb during walking. Aftff 
about six week< when the transplanted trochanter should be firmly 
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six wccIls to three months Personally I much prefer to reduce the 
defonmty In this type of joint by gradual reduction by the wedging 
plaster mentioned previously 

There Is another type of joint which gives much better results by 
manipulative methods This is the type of joint In which the arthritis 
fa of moderate grade with not much deformity a little capsular thick 
^tng but no effusion in the Joint In fact the joint gives the impres 
Sion of a dry^ joint Motion is often limited and is pamful The 
X ray frequently shows very httle change from normal It fa the 
type often called traumatic arthritis from Its frequent association 
^th trauma A typical example la the painful shoulder Joint often 
appearing after a fall in which the weight comes on the outstretched 
hand In this type of arthritis mnmpulatlon under an anesthetic often 
gives surprising increase In function In manipulating these joints 
much care must be taken. The Joint should be put through Its full 
range of motion gently and only once. Frequently a grating or snap- 
ping will be felt which has given rise to the idea that adhesions are 
bemg broken though it is very unlikely that there are actually ad 
hesions between the two surfaces of the Joint 

After Treatment — We must remember that with this type of joint 
we are not usually aiming so much at the correction of defonni^ as 
at an baease of function For this reason the after treatment will be 
totally different The shoulder joint should be supported in an im 

E ovrt position preferably by a sphnt Each day the joint should 
put through Its range of motion 

Physical Therapy — I have spoken of this type of Joint as a dry' 
Joint, The physical therapy should be directed towards stimulating the 
flow of Wood to the Joint to aid in overcoming this dry condition. 
Heat is the most effective way of prodnang this Personally I prefer 
wet heat though the dry heat Is more easily applied In applying wet 
beat the dressings must be voluminous The wet application should be 
covered with rubber sheeting and the hot water bag should be apphed 
o\tr this to keep the dressing hot The use of an ordinary electric 
pad With hot wet dressings is unsafe though there are now electric 
pads specially devised for this use The skin should be guarded against 
i^^ceratlon and hot dry doths should be applied after the removal of 
dressing to prevent chilling of the part Massage is useful m 
cases Ag^n the object of the treatment should be kept In mind, 
indicates stimulating massage rather than sedative The massage 
^ ^ order effectively to Increase the flow of fluid to 

^ J®^t, But the most Important part of the physical therapy is the 
active motion of the affected joint Nothing stimulates a dry Joint 
as Its natural function. This must be carefully guarded In the 
tanning but should be kept up to the limit of tolerance It is with 
t>T« of dr/ joint that the so-called bonesetters have tbdr re- 
•^tanle results 
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After Treatment. — After the operation do immobHuatlon other 
than that supplied by the usual dressing shoxUd be used, since It b 
desired to obtain motion. The quicker motion can be obtained, the 
better Hence, gentle active and passive motion should be began as 
early as two or three days after the operation, but It must be gently 
done. Heat applied to the Joint hastens absorption of exudate foUowing 
the operation Function of the joint should be resumed as soon as 
possible though time will vary ^th individual cases Key has iound 
that after the removal of the normal synovial membrane Irom a rabbit 
joint It IS reproduced in about 6o days This of course, was the 
case With the normal membrane, which may act dlffcrentlv from the 
diseased, but at any rate It is posable for the synovial memnrane to be 
reproduced mtact.^ 

MANiPcrLATivE Surgery 


Another type of surgery sometimes used in cases of arthritis b 
manipulative surgery This has a field of usefulness but It has also 
its dangers As a matter of fact, m genuine arthritis, particula^ 
of the atrophic type It has almost no field- In this tvpe of arthntb 
the deformltiej are caused by contraction (associated with thiii^ 
ing) of the joint capsule and to a certain extent of the tendons w 
muscles about the joint, TTiere Is associated with this a markw 
thinning of the bones shown a loss of their mineral content If, 
then we undertake to manipulate such a Joint under an anesthetic, 
we are confronted with several dangers One Is the danger of pro- 
dudng a fracture either a transverse fracture of one of the bor^ 
forming the joint, or a crushing fracture of the ioint surfaces of the 
bones Atrophied bone crushes with very sHglit pressure almost as 
easily as ordinary pasteboard, and will often do 90 more easily than 
the contracted ca{»ule or tendons will stretch- Another 
injury to blood vessels or nerves. For Instance, if a knee has been 
for years to a right an^e or less the arteries and nerves arc 
likely to have undergone adapted sbortenlng and violent stretching 
win either rupture them or narrow the lumen so as to Interfere sen* 
ously with the blood supply For thw reasons in a joint of 
temptation to try forcible cotrecUon imder an anesthetic 
be resisted I! it Is done it most be done gently The force , 

appUed gradually so as to permit alow stretching of the contrtc^ 
tissues and eicesai\-e force must not be used. To define 
force In terra of pounds is quite imposalble. Furthermore It nu^ je 
remembered that all bones and joints are types of levers, and W 
force that one applies to a bone may be multiplied many times ^ w 
le^r ac^n Each Jobt must be a Uw unto Itself In attemptlDg to 
redutt ihf deformity of a stiff Joint by manipulation it is to h* 

^ deformity Is extremely prone to recur Seoc* 
sbo^ be i^ced in a plaster cast and held in the corrected 
until there h no tendency to relapse This will be a long time from 
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SIX weeks to three months Personally I much prefer to reduce the 
deformity In this type of jomt by gradual reduction by the wedgmg 
plaster mentioned previously 

There Is another type of joint which gives much better results by 
manipulative methods This is the type of joint In which the arthritis 
fa of moderate grade with not much deformity a little capsular thick 
emng but no effusion In the joint In fact ths joint gives the impres 
Sion of a “dry^ joint Motion is often limited and Is painful The 
I ray frequently shows very little change from normal It is the 
type often called traumatic arthntis from its frequent association 
with trauma A typical example is the painful shoulder joint often 
appearing after a fall hi which the weight comes on the outstretched 
hand In this type of arthritis manipulation under an anesthetic often 
gives surprising Increase In function In manipulating these joints 
much care most be taken The joint should be put throu^ its hill 
range of motion gently and only once Frequently a grating or snap- 
ping win be felt which has givTn nse to the Idea that adholons are 
being broken though It is very unlikely that there are actually ad 
besloDs between the two surfaces of the joint 


After Treatment — We must ranember that with this type of joint 
we are not usually aiming so much at the correction of deformity as 
at an Increase of function For this reason the alter treatment wHl be 
totally different The shoulder Joint should be supported in an Im 
pro\‘^ posltwQ preferably by a splint Each day the jomt should 
be put through its range of motion 


Physical Thcrapv — I have spoken of this type of joint as a dry” 
joint The physical therapy should be directed towards stimulating the 
flow of blood to the joint to aid In overconung this dry condition 
Heat Is the most effective way of produdug this Personally I prefer 
wet heat though the dry heat Is more easily applied In applying wet 
heat the dressings must be voluminous The wet application should be 
cmTTed with rubber sheeting and the hot iratef bag should be applied 
over this to keep the dressing hot The use of an ordinary electnc 
pad With hot wet dressings is unsafe thou^ there are now electric 
pads specially devised for this use The skin should be guarded against 
TMceratlon and hot dry cloths should be applied after the removal of 
t^wet dressing to prevent chilling of the part Massage Is useful m 
cases Again the object of the treatment should be kept in mind 
Tto ladicates stimulating massage rather than sedative The massage 
*houM be deep in order effectively to mcrease the flow of fluid to 
the joint But the most Important part of the physical therapy is the 
^tion of the affected jomt Nothing stimulates a dry joint 
as Its natural function. Thu most be carefully guarded In the 
but should be kept up to the limit of tolerance It Is with 
rSkabTe "rLtdS^ ^ so-called bonesetters have their re- 
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Preventive Surgery 

There Is stfU another resource which Is avaflable in the surglal 
treatment of arthritis It lies somewhere between active surgery aod 
physical therapy It may be called preventive surgerv I lave said 
previously that active surgery Is rarely if ever, Indicated in the icdve 
stage of arthritis Yet It is in precisely that stage that roost can be 
done to prevent the troublesome deformihcs whi^ may latex require 
active stirglcal IntervcnUon 

Immobilisation.. — ^During the acute stage of an arthritis the af 
fected joints are very sore so that the least motion causes pain Dur 
Ing this stage of soreneas immobiliaation gives most grateful relief 
and can be made to subserve the purpose of preventing deformities. 
Immobilization may be accomplished in various ways, aD of which 
have the same object In view 


Casts — ^Tbe first is by dmilar casts, A cast applied to immobflhe 
the affected joints should extend far enough above and bdow the jofd 
to render imraobflization complete;. For example, a cast applied to the 
knee and extending only five or six inches above and below It h * 
very ineffective method of immobiUjation and will not give the ^ 
slr^ relief It should extend at l^st from the groin to the 
and it Is better for it to Include the foot Similarly, if the efbow is t« 
joint affected the cast must extend at least from the shoulder to w 
wrist If it Is the hip or the shoulder, the cast must include practic*^ 
the entire trunk The joint to be immobilized should be placed in ^ 
position which will produce the least inconvenience if it should r®Hn° 
stiff cither permanently or temporarilv These positions are as fo^ 
for various joints first, for the shoulder abduction should be to nwny 
90® with the humerus at an angle of about 45 to the lateral pj^ 
of tl» trunk Second for the elbow there should be 90 or • ^ , 
jess fOT the right and a Uttle more than 00® for the left U the patf»' 
It right handed Third the wrist should be dorriflexed abotrt 40 
position allows the fingers to flex easily Fourth, ^ 
in the lateral plane of the body abducted aboirt 

l?t to the hip this position is open to some arg^gf- 

A t walking or standing but it Is inconvenient for snuos' 

. of flexion 15* or ao®, Toaf^e sittlDg much Dwre com- 

foible and do not Interfere much -with -mdUng It is to be reoiem- 
o' arthritis being considered my 
5r ^ ankylosis so (bat some motion nffl 

iater rrtdch is useful It It Is poiniess Fifth, the ka« 

® “‘taislit lino but never hypereitended. fa 
^ supported both at the aatfe 

the cast U being applied. Sixth, the anUe 
be fmmoWIized at a right angle to the tibia with the foot nefthrf 
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pronated nor supinated Inasmuch as arthritis only occasionally 
affects a single joint various combinations will have to be worked 
out with the above principles in mind The disadvantage of a circular 
cast for immobilization In acute arthritis Is that It precludes the use 
of any of the other therapeutic agents such as heat, etc. This may 
be avoided by splitting the cast on each side while It Is still wet. The 
anterior half can then be removed for inspection of the joint or 
application of heat and replaced after that treatment is fintsbed. In 
this wav both the benefits of the immobilization in the prevention 
of deformity and tbe physical therapy can be combined It ought 
to be remembered that the actual therapy takes a comparatively short 
rimp each day and that much of Its effect can be lost during the re- 
mainder of the 34 hours 

Traction — Another form of Immobilization that Is useful is trac 
hon. Dunng tbe acute stage of arthritis there Is much spasm brought 
about by friction of the sore joint surfaces on each other This muscle 
spasm is apparently nature 3 effort to immobnize the sore Joint Tree 
bon acts by drawing these sore surfaces apart and so reduang tbe 
friction in ie Jomt It has this advantage over tbe simple Immobilita 
tiem by casts or splints Tbe use of traeban by adhesive plaster is so 
wen known that ft is not necessary to descrobe the method However 
there Is one detail which is overlooked at times and which greatly 
diminlsbes the effectiveness of the method That is that the adhesive 
should never be applied beyond a point four or five inches below the 
joint on which traction U bong made. If It is placed higher than that, 
tbe traction Is exerted mainly on the akin above the joint with little 
benefit except from the immobilization of tbe joint. Of course In the 
discussion of prevention of deformities by immobilization by casts or 
traction it must be understood that this applies to those In the acute 
stages who are still bed patients 


Conclusion 

In dosing the chapter I wish to reiterate most emphatically that 
c^peratlve surgery Is not advocated for every case of arthritis no 
matter what tbe type or whose classification may be followed Surgery 
In arthritis will always occupy a distmctly bai seat (although al 
ways is an extremely dangerous word in medical saence) Never 
tWess many arthritic patients have been distinctly benefited by wdl 
Judged surgery There Is no field of surgery which mlU for fipe r 
^□gnient not alone of tbe physical condition but of human nature 
hw lase must be carefully individualized not only with regard to 
the patients ipedfic condition but ns to his general condition and hw 
reactions as well He must be wilhng and able to put much 
Mort frto his own after treatment AU the other resources of roedidne 
phyilcal therapy should be thoroughly tried before considering 
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surgery But If surgery roust be done, ^^re power” to the strrgWD 
and the paUent 
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CHAPTER fifteen 


PHiSICAL THERAPY IN THE TREATJIENT OF BRAIN AND 
SPINAL CORD LESIONS 
Loyal Davu MD and Johh Martin MJ> 

The treatment of loioiis of the brain and spinal cord should be 
directed toward the restoration of the patient to a normal life of social 
and economic Independence The physician frequently ma k ea the error 
of looking with an attitude of hopelessness upon the disabilities which 
result from injury or disease of the central nervous system. The result 
of this fatalistic outlook may be a lile of invalid bm for the patient, 
with physical and financial depeniknce upon his relatives or com- 
munity There is iw doubt but that many of the crippling deformities 
and contractures which commooly result from cerebral and ^Inal cord 
bvolvement could be pextiaDy or wholly avoided by a woD-directed 
regime of physical therapy 

Cexebral Lssiot^s 

The paralysis which results from disease or trauma of the cerebrum 
b always spastic In cfaaraaer Quite commonJy the partly^ may at 
first be flacad with the absence of all the deep tendon reflexes but 
eventually an inaease of tone develops In the muscles of the affected 
extremities and thb change b accompanied by other signs and symp- 
toms of an upper motor neuron lesion. Briefly these are increased 
deep tendon reflexes absent superficial reflexes the presence of path 
olo^ reflexes (such as the BabinskI, Oppenheim Gordon and (^d- 
dock signs) absence of muscle atrophy and absence of the readWD 
of degeneration. The motor loss which occurs as the result of a cere- 
hral lesion is In most Instances hemiplegic in nature although spasbc 
monoplegias and dqilegias also occur In the hemiplegic type the arm 
fa commonly much more affected than the leg, while the face Is paretic 
in various degrees in different cases 

The most common lesions which produce cerebral spastic paralysis 
^ (i) cerebral vascular aeddents (hemorrhage thrombosis embo- 
i^) (i) Intracranial space-occupying lesions (tumors abscesses) 
J3) i^bral palsy or ‘'diplegia” of childhood (4) traumatic lesions of 
^ brain and (5) inflammatory diseases of the brain or its meninges 
(raenmgitfa encephalitis) 

Etiology —Vasotus Lesioni— CtrebTol \-ajctilai Itsloiu rant 
nnt « the most common cause for nil the hemiplegic states FoUowinK 
an arterial hemorrhage or an embolus the onset ol 5>nDploms Is sudden 
•no acute. The symptoms of a thrombosis are more gradual and In 
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sidlous in their development If death does not occur daring the ^ 
three weeks following a cerebral hemorrhage, improvement in 
paralysis uniformly appears and may be progressive for many mo^ 
Most frequently the leg will show the first signs of impro^ent^ 
this IS followed by the face, while the arm being the 
involved is the last to show a return of function At hrstUierw™ 
are absent or greatly depressed and the muscles ^.correspoom^ 
limp and flacdd Gradually the reflexes increaM and ^ybe^ 
exaggerated. Rigidity and stiffness appear in the pare^ ^5??^ 
and foreshadow the contractures which will later than tn 

tractures are always much more severe in the upper odr^ty 
the lower The flaor musdea predominate over the 
arm so that the fingers become drawn into the palm of tn 
wrist is strongly floed the forearm is fired in pronatlon, andto^ 
is soniflered With all the joints thus flered, the ento 
held close to the side of the chest. If the fingers, ^ 

forcibly extended by the examin er and then in 

back into their former position If allowed to remain 
these attitudes the joints become ankyiosed muades aM - 
come rigid and contracted, and deformities rault 
come Ineparable Passive mampuJatlon of such mnscles 

panf ul to the patient In the lower extremity ngidrty m ^ 

develops in the position of extension The knee is eitendw 
there & a tend^cy for the foot to assume a position 
Thus the distal segments of both the upper and lower 
affected to a greater degree In the presence of and 

the limbs are moved as a whole by the muscles of the 
shoulder girdles with hide or no motion of the Individ^ 
the extremities In walking the weight Is earned upon “ swung 
and by the trunk and pelvic muscles the paralyxed nf tla 

forward the toe drag^g In an arc-Ukc course aroimd me 
unaffected foot. This is the typical circumduction gait o 
plegic patient. , , ^ tjje 

Evidence of circulatory disturbance may be na 

paralyzed arm or leg At first the limb appears red and ted. 

splration may be profuse the sUn may bwome soggy ^ ^ Even- 
Growth changes may appear early In the hair naDs and lower 
tually the skin temperature of the affected extremities is 
than that of the unaffected side so that the weakened extr<^ , 
actually fed cadaveric to the touch. While trophic changes intn 
stages of a hemiplegia are not common an acute decubitus ^^**5 nrt>- 
dcvelop any place on the affected side especially as the result 
longed pressure, and ulceration in the palm may ooy 
severe pressure of the nalb of the rigidly flexed fingers, "'*7^ a 
musdes atrophy It is because of disuse Electrical examination 
normal reartion of the musdea and penpberal nerves to the lariau 
and galvanic currents. h^^reoe 

The paralyzed hand may suddenly open or the spastic leg neoDu*^ 
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flexed quite independently of any wluntary effort. Following such 
instinctive actions as j'uwning sneezing or stretching the entire upper 
extremity may be raised over the bead Or If the patient attempts to 
dose and open the sound hand similar abortl\'e mm*ement3 maj occur 
on tbe paralyied side. These associated movements and certain athe- 
told phenomena must be evaluated properly to awld tbe false assump- 
tion that they aignaliie the return of voluntary movement in the para 
lyxed limbs 


Space-Occupyino Lesions — ^The paralj-ses which develop as the 
result of mtra cranial tumors or chronic abscesses are also of the upper 
motor neuron type Howe\'er if they are small enough or well enough 
locallied to one small functional area of the cerebral cortex, the> nia> 
m\Tilve only one cxtrcmltj upon a side Moreo\'Br the development of 
the paralysis Is more gradual and quite frequently the patient is able 
to trace the successiv’e invoI\'ement of the face arm and leg In contra 
distinction to the hemiplegia caused by \-asai1ar accidents the m 
voU*ed extremities rarely exhibit the Initial stage of flacadlty because 
the onset of the paraij’sis ts usually less acute Howe\-er in tbe pres- 
ence of a tumor or an abscess tbe muscles are ordmanl> spastic and 
rigid from the begtnmng An exception to this may be made in the 
unconmion event that a sudden hemorrhage occurs within a tumor 
mass The resultant massi^’e insult to the cerebrum may then be so 
great that a flaedd hemiplegia or monoplegia results bier becoming 
spastic. Convulsh-e seixures in the in\'ol\‘ed extremities (of localizing 
value) or repeated tonic spasms are common irritatl\‘e phenomena 
which accompany intracranial space-occuprmg lemons In all other 
respiects the paralyzed extremlues exhibit tbe same characteristic 
symptoms that have been described In the more acute hemiplegic state 
The surgeon who successfully remo\’e5 an rntracramnl tumor which 
has product a hemiplegia has onI> partblly fulfilled his obligation to 
the patient E^•eTy possible means should be exhausted In the attempt 
to restore the use of tbe arm and leg bj the many possibllitlea of 
ph>'sical tberapj 


Cerebral Palsies or Childhood — Spastic diplegia (also called 
Little s disease) is the most common form of congenital cerebral paral 
although hemiplegias and monoplegias also occur In the heml 
pleglc or quadriplegic tjpes tbe arms are commonly affected more 
sntrely than the ie^ Jlore frequently than not such a condition Is 
Aw^ted with a mental defect or with epilepsy The se%-ere forms are 
wvious at birth but milder cases may not show definite symptoms 
Delore the age of six or 5e^•en months Grossly the brain is nsually 
and there a sderosis and cortical atrophy on one or both sides 
in CoIUeris words it is a .mall primiUve tyTic of brain destitute of 
neurones ” ^ 


In some chDdrni suffenng from this condiuon tbe ripjdltv and mm. 
tUtj are so great that the eitremitlej present a leadijipe resistanS^ 
pnsabe mm-ements o( any sort. The spasUaty in the lOTreTSi^Ues 
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tends to flex the hips and knees, and to adduct the thighs until the 
knees are held so dose together that it is difficult to bathe and drea 
the patient If the child Is placed in a chair, the rigid lower limbs 
remain unsupported In a horirontal position. When the patient fa 
placed upon Ms feet, the legs cross, the heels fail to touch the floor, 
and walking is impossible. As the child grows older there is a tendency 
for the devdopment of an equlnovalgus or equinovanis as well as a genu 
valgum. Some patients manage to keep the feet widely separated so that 
a ahuffling gait, with toes scraping along the floor, is accomplished. In 
the milder forms of the disease the patients exhibit only slight ipas- 
tiaty of the legs, so that there is only a tendency to walk on the toes. 

Many such children develop Involuntary athetold or choreoid 
ments m the hand, usnally from nin^ months to two years after the 
onset of symptoms Such movements become very complex andmay 
be intensified and accompianled by Involuntary gn m a dn g upon volim 
tary attempts to move the limb When the patient tries hJ 
object, the fingers are hypercitended and widely 
approves the object m a clumsy, slow, awkward, and poony 
trolled manner These mo\ eroents may even become so 
the patient s arm winds a^ut his neck or back. In the ^jority ^ 
cases these vigorous mvoluntary movements appear only toch 
ulated by voluntary effort or by some emotional disturbanw, 
thon^ they are purposeless they are useful in keeping the mas<^ in * 
good state of nutrition. Associated movements which occur 
paralysed ertrenuty attempts to foUow the healthy ihnhaj^ 
marked and blxarre m these cases rbnn In the hemip l e gi as whlcn 
been described previously ^ 

Contractures In the extrcmldes develop rapidly, Just as In the spast* 
paralysis due to vascular lesions so that grotesque attitude 
result. The low mentality of the patients, and such compheating 
as blindness and epilepsy seriously influence the treatment, s inc e 
apy must be directed toward the mental state by special Mtormg 
such a time as the brain rwn be to have attained Its full 

dcfinitlvo developmenL 

Teatjiia, — The commonest forms of trauma to the cerebrum 
gunshot wounds and depressed or comminuted fractures of ® 

The former constitutes a common lesion in time of war ^ 

latter Is frequent in avilian life following automobile 
injuries Involving the motor cortex cause a spastic paralysis that » 
usually hemiplegic or mono^egic In form, and indeed the InJinTP^ 
be so discrete in the brain as to cause quite an Isolated paralysis oi 
some part of the body Recovery from-tbe Initial cerebral damage m 
this group of cases offers a good opportunity for the active treatmew 
of these patients by physical therapeutic Here, again the paj^ 

ysis Is of the iipper motor neuron type with spastidty of the Ini-olvro 
extremities and increased deep tendon reflexes similar to those seen m 
the lesions previously described, Faflure to institute adequate trcai 
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mcnt results in tbe development of contracture* and ankyloscd joints 
which deform the citremity beyond hope of returning the individual 
to a useful position m life Other injuries occurring at the same time 
as the cerebral trauma may require prolonged hospitalization such as 
a fracture or an osteomyelitis from a badly soiled compounded frac 
ture and contractures may even develop while such complications are 
being taken care of if phj^cal therapy is not instituted at the proper 
in the handling of tbe paretic extremities 
The disabilities arising from these lesions are due to direct Injury 
of the brain or occur as the result of subsequent mfection Early and 
thorough surgical treatment of these wounds with adequate dibride- 
ment and primary dosure affords the best method of securing rapid 
healing with a minimum of eventual motor loss Of recent years tbe 
derivatives of sulfanilamide have been of great aid in controlling the 
Infections which tend to develop in such wounds The residual loss of 
function m traumatic lesions of the brain depends of course upon 
tbe exact site of the Injury It Is not uncommon to observe complete 
paralysis of tbe upper and lower eitremlUea as the result of an Injury 
to the frontal or occipital lobes some distance from the motor cortex. 
One patient, JA was struck by an automobile and sustained a com- 
minuted skull fracture over the posterior parietal area, and when the 
wound was surgically cared for 35 or 40 grams of cerebral tissue 
macerated and mbwd with hair and street dirt, were removed from the 
wound along with fragments of bone The cortical Injury was well 
posterior to tbe sensory area of the ri^t cerebral hemisphere yet the 
man suffered a paresis of the left side of the face and left upper ex 
trenuty with only alight loss of jKiaitlon sense in that limb He later 
developed typical Jacksonian seizures mvolving the left side of the 
face and the left arm In such Instances however unless there has 
been actual injury to the precentral area of the cortex one may expect 
with some canfidence to see a gradual disappearance of tbe paralytic 
symptoms. Immediate and severe paralysis which is more commonly 
hemiplegic In character, results from du^ Injury to the motor cortex. 
At first this paralysis a flaedd with abolition of all reflexes Soot 
however there is an increase of tone such as has already been de- 
scribed In the hemiplegic state. The deep tendon reflexes become in 
creased weU marked spastiaty develops and if active treatment is 
not Instituted, contractures and malpostures appear 

iKrLAUXnwoEY Lmionb — When either an acute or low grade in 
dnnimatory process becomes established In the meninges and subarach- 
noidal spaces of the brain there may result a spastic paralysis which 
mffets la no vmy from that described following other cerebral lesions 
While immediate recovery from meningitis Is now less problematical 
It formerly was due to the use of sulfanilamide and its deriva 
tivei it U not at allMincommon to see paralytic sequelae follow recov 
encephaUus The paralytic comphentions of 
noth of these inflammatory lesions are more common m children than 
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they are In adults They are both accompanied frequently by cnovul- 
sivc Belxures which are commonly jacksoman In type. These latter may 
be BO frequent tbwt a true status eplleptlcus devriops It is interestmg 
to note that in these cases the cortical tissue may be^me very sclerotic, 
hard and firm, so that a ventricular needle Is Introduced with scot 
difficulty and with the sensation of passing it through hard, sandy s<A 
CUnlcafly, the children who have suffered from encephalitis and 
then develop spastic paralysis are much like those chfldrtt wto nave 
hqij spastic palsy from birth Whfle the paralysis in the 
Is more commonly due to hemorrhages (frequently of a wide^read 
interstitial type) which occur during birth, the former paralysis i^ 
develop as the result of an infection at any time. In contra^ also, 
their mentalities may be quite normal The spastidty of their eitrcm 
ties and the deforming ccmtractures of their hands and feet are similar 
in all re^jects 


TUnATMENT OP LKSTONS REaDl-TING IN MOTOR PYJtrONCTlON 

The widespread feeling that recovery from the paralysb 
bral lesion was Impossible has been responsible to a great 
the lack of conceiW effort toward the continued treatment o 
patients In 1915 Franz, Scheeti and WHson * called 
fact that the condoslons regarding the permanency of paral)TO 
cerebral aeddents were ndther accurate nor based u^n 
principles They pointed out the striking improvement which 
effect^ by careful and persistent attention to this group of i 

In general, the treatment of the paralysis resulting from 
lesions may be divided into that which is used munediately 
which may be employed later in the coarse of the lesions 
There Is little doubt that complete mental and physlcm 
prolonged period is one of the most Important steps in 
of cerebral damage regardless of its etiology By rigid ouforcao™ ^ 
this trea tm ent, the cerebrum may be given every opportunity 
cover its normal function as much as possible. Particularly in^ 
aeddents such a method of treatment will aid in preventing 
be a fatal recurrence Good nursmg with careful attention 
of the back and buttocks will prevent the development of oe® 
sores which may be very difficult to heal and may Impede the ap^ 
tlon of physical therapy AttenUon to the bladder, which 
and ov^ow will often prevent the extreme restlessness ohio^ 
traumatic ce rebral cases. The patient s position must be chajng“„‘ ^ 
quently particularly the aged If the devdoproent of “wet Junp 
frank pneumonia Is to be avoided Dehydrating agents sue* w g 
cent sucrose administered intravenously should be u«d Judicio^ 
the acute phase of trauma or cerebral vascular aeddents, ^ v,Taiii 
after the surgical removal of certain tumors In the effort to ^ 

swelling at a n inlmum Spinal punctures are useful In the c®r»y . 
of the treatment of traumatic lesions and when done cnrefuUy wi 
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maiKimetnc control they not only drain off the bloody spinal fluid 
winch acts as an Irritant and causes restlessness but they also offer 
the best possible of keeping patent the absorptive me c hanism 

in the cerebrospinal fluid spaces the arachnoidal vilh 

Paralysed Extremity — ^The adoption of measures to Insure rest 
should m no way Interfere with the early treatment of the paralyzed 
extremity Gentle massage of the muscles of the mwlved extremities 
should be instituted as early as possible after the shock of the original 
trauma hni; disappeared This may be associated with mild faradism 
to pnnide gentle exerose of the muscles The chief concern of the 
nurse should be to prevent the helpless extrenuties from remaining In a 
fixed position Often bedclothes are allowed to rest upon a paralyzed 
foot so that It is forced and held In a position of footdrop A cradle 
which will keep the wel^t of the bedclothes off the extremity and yet 
will allow freedom of movement of the sound limb may be made very 
simply Passive mo\*ement3 of all the joints and in aH directions should 
be earned out very gently and should be repeated several times each day 


Splints — ^The employment of light but effective splints to correct 
the teDdeiK;;> of a segment of an extremity to assume a malposition is 
fauportant The heavy permanent type of splints however may do 
more harm than good For example the use of a light ennoUne pos 
tenor molded splint which Is weU padded will be just as effective in 
keeping the foot in a correct position at right angles to the leg as will a 
heavy cumbersome plaster-of Paris splint As a matter of fact, pillows 
and sandbags may be used m a very effective manner to pre%'ent de- 
ionnities The important objects to be obtained are frequent changes 
of position and the prevention of owrstretching of paralyzed muscles, 
Splmts are not so satisfactory In old neglected cases of spastic paral 
ysb as they are in cases of fiaedd paralysis. However they may be 
employed judiaously to help overcome long-standing deformities Tem 
poraiy splints should be de\’ised which employ elastic tension else the 
harm from o^■e^5pllnt^ng nay interfere seriously with their efficiency 
Each sphnt should be constructed to meet the individual patient s need 
and to help Mm obtain the roost satisfactory results An easy way m 
which to procure such simple splints adapted to the special need of 
the patient is to fashion them from sheet aluminum or other malleable 
metal with hand metal-cutting shears Such splints, properly molded 
®t>d padded are quickly and inexpensively made Here ogam how 
too much tension must be av-olded since it Is undesirable to 
«dte reflex muscle contractkins which would defeat the ourpose of 
the splint, ^ 


VoLUKTABT lIovEMENT — As the patient begins to reco\*er volrm 
fiiry power will return in the proximal muscles of the hemiplegic ex 
trem t> and the Incrras^ tone of the muscles win be apparent. At 

^ ^ told that the 

^timate degree of reco%Try of function depends to a great extent upon 
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they are In adults They are both accompanied frequently by coovul- 
sive selrurcs which are commonly Jacksonian in type. Tbe« latter nay 
be so frequent that a true status cpfleptlcus develops. It is interesting 
to note that In these cases the corti^ tissue may become very sdcrotic, 
hard and firm, so that a ventricular needle is Introduced with some 
difficulty and with the sensation of passing it through hard, sandy soiL 

Clinically, the children who have suffered from encephalitis and 
then develop spastic paralysis ore much like those chfldrm who have 
had spastic palsy from birth I^Tille the paralysis in the latter instance 
Is more commonly due to hemorrhages (frequently of a widespread, 
Interstitial type) which occur during birth, the former paralysis may 
de\'elop os the result of an infection at any time. In contr^ also, 
their mentalities may be quite normal The spasticity of theu atreni- 
t’es and the deforming contractures of tbcir hands and feet are slmllir 
In an respects, 

theatitent or lesions resultino in motor d^’SEUNction 

The widespread feeling that recovery from the paralysis of a 
bral laion was irapossfble has been responsible, to a great extfflt, lOf 
the lack of concerted effort toward the continued treatment of tb« 
patients In 1915 Franz SebeeU and WHson* called attention to tg 
fact that the conclusions regarding the permanency of partly^ tr® 
cerebral aeddents were neither accurate nor bsaed upon 
pnndplea. They pointed out the striking Improvement whkh cooW at 
eff ect^ by careful and penistent attention to this group of 01^ , 

In general the treatment of the paralysis resulting from otoW 
lesions may be divided into that which is osed immediately and tnw 
which may be employed later in the course of the lesions. 

There fa little doubt that complete mental and physical rest rig 
prolonged period fa one of the most important steps In the trramM 
of cerebral damage, regardless of Its etiology By rigid enforccmffl 
this treatment, the cerebrum may be given every opportunity to 
cover Its normal function as much as possible. Particularly In vssco^ 
aeddents such a method of treatment will aid m preventing wbst 
be a fatal recurrence Good nursing with careful attention 
of the back and buttocks will prevent the development of deen 
sores which may be very difficult to heal and may Impede the appj^ 
tion of physical therapy Attentloo to the bladder which may 
and overflow wffl often prevent the extreme resUcssness “ 

traxunatic cerebral cases The patient’s potion must be changed 
quently particularly the aged If the development of “wet hings or 
frank pneumonia is to be avoided Dehydrating agents such as 5°Pr 
cent sucrose administered intravenously should be used JucDdoW ^ 
the acute phase of trauma or cerebral vascular accidents, as ® 
after the surgical removal of certain tumors, in the effort to keep 
swelling at a minfmmm Spinal punctures are useful m the early st^ 
of the treatment of traumatic lesions and when done carefully wltn 
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It must be emphasUed that tbe personai attention and caie of a 
trained physical therapist can never be replaced or improved upon by 
any kind of mechanical device The therapist not only eierdses pa 
tience and human understanding but is able to adapt herself and her 
physical agents much more to the patient s needs than can ever be 
expected o? a machine. The ideal combination obviously Is composed 
of trained hands and good mechanical equiproenL 

Active Movements — Even though marked contractures are pres- 
ent in late neglected cases usually active movements are possible in 
some degree or other in the affected extremity The patient should be 
encouraged to practice these movements dallj many times It is often 
necessary to associate them with simple purposeful acts, so that the 
patient s mterest and enthusiasm may be held. Above all he must be 
completely relaxed and at ease during these periods of practice. No 
attest should be made to use a spastic muscle until it is relaxed. The 
patient should sit erect, but at ease beside a table of correct height. 
The elbow and entire forearm of the flexed extremity should rest on 
the table. Relaxation of the elbow wrist and band fa then possible. 
It fa common to observe a hertdplegic patient perform movements 
which he fa wbolly unable to repeat upon command or in the presence 
of strangers but he must not be allow^ to develop a defeatist attitude 
and he must be told that faHure to perform hfa exercises property is 
no cause for discouragement The tasks to be actomplisbt^ must be 
increased slowly and patiently and he must be made to believe that 
hfa recovery depends largely upon hfa own attitude 
The use of simple medianic^ devices is perhaps the most valuable 
method of obtaining acti\'e exerose of muscles This routine of muscle 
education should be planned to utillxe and develop the Intact residue 
to the highest degree of efficiency Purposeful occupations and play 
center the patient s attention upion hfa accomplishments rather than 
upon his disability ^\Tifle the spastic piaticnt may be able to j>crform 
given exercises it Is well to show him by means of occtrpational ther 
spy that such men'ements may be quite practical This is most fmpor 
tant In cerebral palsies of chfldbood In which of course the treatment 
fa limited in extent by the menudlty of the child under treatroenL 
^Tille gross arm or leg movements may be accomplfahed rather 
quickly the hands and fingers recover far more slowly and are more 
obstinate in their resistance to treatment Frani and hfa co-workers 
f^nd that one of the simplest end most effective exercises was to have 
the patient attempt to open the fingers after a ball was placed in the 
hand. An elastic rubber ball » perhaps the beat such object to use 
At first this act may be almost Impiossible but soon the pjatlent may 
w able to perform such a movement and pick up the baD u well The 
tfane required to grasp and release a ball ma> be used as an accurate 
record of the paUenl s progress Attempts to draw a straight line with 
* pen^ to sort colored glass beads to arrange wooden blocks to 
wive jigsaw punlcs to use a fan (this de\-elops pronation and supma 
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his enthusiastic and persistent co-opemtJon He must not be aflorol to 
lie in bed with the paralyzed arm flezctl and folded ocroas his chest 
He should place it away from his body, full) extended, and with the 
band supinated As passive movements are Instituted, be should be 
asked to attempt each individual movement with each pcrfonnaocc 
and to hold the segment In the position Into which It has been moved 
passively The arc of the movement should be completed each time a 
passive movement Is employed 

The patient should be clcody directed from the begmnhag of the 
return of the first voluntary movemenL The tendency Is for him to 
keep repeating that particular movement to the cxcJusIcra of all others. 
He should be taught to attempt new movements and to persist In those 
attempts whether or not they arc at first attended by success. It Is weD 
for him to practice aimnle purposeful movements such as be wocld 
ordlnarny perform In his dally duties, such as dressing himself, han- 
dling his own food at table writing and receiving objects of various 
kinds into his hands. The abHIly to keep him from becoming drscour 
aged may account for success or failure and If his movnnents aexom- 
plish a purpose his Interest and courage wIU be mamlalncd. 


Wassace VtDRATicw, Heat — In spite of the most carefully drret^ 
methods of early treatment in cases of upper motor neuron paraiysis 
spastidty and rigidity of the muscles will tend to develop because oi 
the inherent nature of the lesion ^nsequcntly, more strCTUOus 
ods of treatment to prevent deforming contractures and Joint aakylosii 
will become necessary 

Unfortunately most patients who have received cerebral dama^ 
present themselves for treatment after spastidty and rigidity of 
muscles and deforming contractures have developed- In the presena 
of Mrked spastidty Incorrectly employed massage not only 
Q»el« but may increase the rigidity Spastic extremities eih^ 
iw^tened reflexes Knee and ankle donus may be elicited by tne 
slightest stlmulas The lightest touch to the lower extremity at any 
I»int may prodace a marked withdrawal defensive reflex of the entire 
Umb Therefore massage should be very light and should consist more 
of stroking than of rubbing Franz was able to reduce the hyf*f 
tonidty considerably by vibration In this maneuver tbe hand o 
grasped and the arm is shaken or vibrated gently until a distinct looseo" 
ing of tbe musdes has been noted. Dry heat before massage fa begun 
Is of dfatlna aid In securing this reduction of hypertonfdty hut In ^ 
experience umnersion of the Umb in a gentle warm, whirlpool bam bas 
b«n more effect!^ However employed, heat improves the circulation 
to these eitrcmitiea which are colder than the uorroal limb , 

Beraiw ol lie increased reflot activity in these limbs, eiectric^ 
stimulation of the muscles in the late stages of treatment is to pmew 
cootralndicatrt It mild faradization abused without ezdttogreSa 
movOTenb of the muscles it may help to provide active genUe hK 
dse for the muscles which are inactiwu 
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ning the patient must be encouraged to practice assembled and co- 
ordinated exercises designed to teach him the proper way to walk. He 
most not be allowed to walk m the manner easiest to him (circum 
ductJon of the entire leg without flexion of the hip or knee) without 
mating an effort to correct it. He should not be allowed to watch his 
feet, in order that be may more quickly reflexly control his balance. 
He should be made to support his own weight and maintain his own 
balance as completely as possible Rubber soled shoes and a rubber 
cap on his cane will add greatly to his feeling of security 
Passivz Movzhents — Passive movements of all Jomts should be 
performed patiently and carefuDy bv someone trained in such work 
and who has a knowledge of the anatomic parts involved These move- 
ments may be quite painful at first and therefore must never be done 
in a violent mann er and force and determination cannot be used to 
OTrconie a spastic muscle At the same time the patient must be 
taught to perform passive movements by himself wiUi the old of his 
sound extremity and this be can do while sitting quietly alone without 
other occupation. In this manner the joints may be kept supple so 
that when active attempts are made the joints can be moved 
Report of Cases. — The following brief report of two cases will 
serve to illustrate the problems wfalc^ one encounters and the results 
which may be obtained in the treatment of this grcmp of patients 
W R. (Fig i) aged 40 fdl off a fast moving truck and strode hh bead npon 
the coocrete p a vement There was an “egg-^eir irartare of the right panetal 
bone The patient was tmeoasdous for twelve hours. VlTien he reem’ered 
from his coma coenplele flaccid paialysn of the left arm and leg was obeerved. 
Fifteen hours later the lower half of the left side of the face was Involved. 

It wu felt that there were no aorgicil lodkatioiis present The patient was 
treated by hypertonic sohiUans. The period of flaoddlty remained for ten 
days before a gradual Increase in lone was uoled Durtag this time gentle 
manage of the arm and leg was given as well as passive roovcnimts of all the 
joints. The left foot was kept at ri^t angles to the leg by the ose of sandbags 
and pQlowm. 

As ipastidtv developed, the arm tended to flex acroia the chat. This was 
kept abducted and extended by the use of sandbags and pDIows at ni^t. 
thjrlng the dav passive movements were carried out In aD of the joints 
throughout ibeir entire range of roowmenL At Ibe same time the patient 
was encouraged to attempt the same movement volontarily 
The first return of voluntary rooxTroent was noted in the face after three 
weeks and this was followed rapidly by njovementi of the upper arm and then 
bymovemenls of the fingers. Active movements of the leg returned last of all 
because the motor cortex near the vertex was contiguous to the site of the 
fracture flTjcn the patient was able to be out of bed after six weeks, definite 
purpeaeful eierdsa were Instituted for the arm and leg Graduated exercises 
Bod persiitence with determination on the part of the patient resulted In a 
moit nilifartcjry return of function after a few months so that the patient 
^s^Totually able to return to a normal life with a mhihnnm of permanent 
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Fjo. I — PcattnunnUc benlplnclc patlnit •flfr ilx aocUb* of 
tl)cnp7 He wm» able to valk when dbduiird from the hon^til ~oki O. 

liilniy •na I t Ttr lii iiioothi hr wo lioW by naiom •rt™ 
tod rtdotted re-oducttlootl tniobet. When lut teen elcTro yetii t^ 
be wti eotliely well eieept to t tflibt rcildat] iptjllelly In the left hood, 

tlon) to “climb a amalJ wooden ladder with the fingera ath^ 
needle and thread are Jevernl hlmple methods of developing 
coordinated movements of the upper extremity Slmllnr simple no 
exercises may be devised to re-educate the muscles of the low« 
tremlty No attempts to move the lower Umb should ever M 
when the patient Is not at ease and well balanced. From the nns" 




Motor Dysfunction *t2m i5] 13 

varioia tjpes of aphasia or of the anatomic locaticm of the cerebral 
lesions responsible Many simple exercises may be devised to re- 
educate tb^ patients based upon the description of the various types 
of aphasia g^ven by Head * 

Verbal Detects — In severe forms of this disorder the patient s 
utterance may be reduced to Sres and hio and even these words can 
not always be evoked or voluntorilv used. As speech returns hu vocab- 
ulary increases but his enunciation is slow and halting Any word he 
is able to recall can however be used for naming an object. It may 
be so badly pronounced that it is scarcely recognuable but it is applied 
correctly Vhien the patient attempts to repeat what has been said to 
him the articulatory words are imperfect although he can usually 
repeat more words thjin he can pronounce spontaneously It is charac 
terlstic of form of aphasia that words are e\’oked with difficulty 
and tend to be abnormal in structure 

' At first the comprehension oi verbal significance may be somewhat 
impaired- But, after the stage of neural ^ock has passed away the 
perwer of nnderstoiKilng the meaning of words is rapidly restored 
these patients can not only choose an object to oral or printed com 
mands but even complex orders may be executed correctly 

*The power of reading to themselves with enjoyment is spoDt by 
difficulty m remembering a scries of words accurately they are fre 
quently compelled to look ba^ to the beginning of a long sentence m 
order to obtain its full meaning On the other band reading aloud is 
hampered by the same defects as articulatory speech. 

As the spoken vocabulary increases the power of writing U re- 
gained although throughout it tends to show the same errors as 
articulatory speech These patients cannot spell and find difficulty In 
remembermg the order of the letters even in simple words Thc\ wnte 
more easily to dictation but are unable to carry in the memory a 
atrmg of words or a long phrase Abfllty to translate printed words 
into cursive script, thou^ at first dimhushed is as a rule rapidly 
trcDvered," 

Syntactical Detects — This is an easy form to distinguish, be- 
cause the patient tends to talk jargon. Not only a articulation of the 
^ds in balanced but the rbythm of the phrase Is defective, and 
there Is want of grammatical coherence The power of naming objects 
be retained In spile of the gross defects by which speech is ham 
P^red, Not infrequently when the patient cannot utter a name or 
'^hen the sound eiffittcd is incomprehensible to his auditor he wntes It 
“rrectij. proving that he is familiar with the usual deslgnaUoa -of 
the object 

'‘Comprehension of the mcamng of words Is always in excess of their 
^ in con\-crsatkm These patients can choose common objects or 
without fan to oral commands in the form of a single word If 
howeitr the order is coni-eyed in a spoken phrase it may not be 
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Fiq. I/— FbtrtotOTiph of « fihroUartic otffilwcioDi*, wrifWnir irrww. i«. 

tbo rWt frootoparieUJ area of tl« cmbtal coma in a mao wib a » 

bnnfpfcaia. Polioirlaa h< removal, phyital Ibmpy wa* UflUulfd and la 
momh* Ut« man wu reitored w hb fomw eerupaUMi u mu*ea of a itoe 


L ^ was operated upon tixl a fjbrcblurtJc 

wtigiiing 98 ^rm, wm remow from the right cerebrtJ hetnispbert. 
^tor cortex lay directly utKier the tumor aa was alttfted by the 
hlslory of epUepllfonn aelrurei and left aided weaknm. FoUoiring 
nxjval of the tumor the patient was In every way Improved ®***^!f^ 
nrotcr weakness wai somewhat focrcased and with It there devdopd^ 
^QsUdly of the muacJe* which appeared within a few days 
Though the patient was at first not co-operative and disliked any sort 
PM^ nanlpuUllon, physfail tbfnpr irotmHits were »lnrte<i 
couW be takHi to the phrateal tlwnipy dcpaxljnrat of the IxBp'l*!' 

Mat, maaaagc paajfrti ami active oerdse, were Instituted idli 
*'*?**’ Continued urging the patient stopped favorfn# the Wt 
purposeful nwvement# gained sufficient coofideoce ^ 

^ »upnort using a cane and became able to swing the 
extr^ty at hii aide when walking with aD normal associated 
In this man a case not only was good physical therapy needed and 

“ttltude and inderSuiding of ^ proWem bad^ t* 
develop within the patient himself and with each HttJe improvemeut Ws 

entnnstavp mounted 

Of of the right cerebral hemlephere fn 
fadrvfdoaU may be accompajoed by apbaafa. Thia is particularly ®ff' 
1° and is leas common in Intracranial tan^ 

or following trauma It is unnecessary to enter Into a discussion of the 
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datlon of meaning and inabibty to evoke a desired name both internal 
and external speeds suffer as a secondary result 

Such patients read with extreme difficulty both to themselves and 
aloud especially if they attempt to spell out the words Single letters 
even if correctly enunciated frequently fail to convey their full nom 
inwj significance Printed orders are badly executed but to read them 
aloud IS a deaded aid to their correct performance 

Both the act of wnting and the power of conveying the intellectual 
cootent of ideas evoked spontaneously or m response to something 
beard or read are greatly affected. Writing to dictation shows the 
same cafilgrapluc faults although the subject matter is somewhat bet 
ter reproduced and In the severe forms these patients slavishly copy 
pnnt£^l or cursive letters but cannot consistently translate print mto 
ordinary handwriting 

‘They can usually count but suffer from defective appreciation of 
the meaning of single numbers This interferes with the power to carry 
out simple arithmetical q^eration and capaaty to formulate the rela 
tive value of two coins or to calculate change is usually more or less 
affected Games such as cards which demand rapid and correct recog 
nition of names and power to register a score are Impossible On the 
other band chess draughts and dominoes may be played correctly 

Drawing from a model or from memory after the object has been 
removed from sight, is easily performed But, when patient is 
asked to draw some such figure as that of an elephant from imagina 
tloQ, the result is extremely unsatbfactory all the distinctive features 
art usually omitted. 

Tie can usually find his way from place to place so long as dis- 
tinctive landmarks are In sight, but be may have considerable diffi 
culty ra planmng his route beforehand or in describing the salient 
objects he would meet on his Journey One of the most Instructive 
forms assumed by the loss of function In these cases is the want of 
abfbty to draw a ground plan of some familiar room. Asked TVhere 
I* the table? or T^ere Is the window? be can point to the situation 
of each correctly but he cannot express their relative position hi the 
abstract form of a ground plan Moreover be tends to slip Into an 
attempt to express the principal pieces of rumlturc in elevation evl 
dendy reproducing his concrete visual images. 

SxitANne Defects — “This form of aphasia is characterired by 
*^t of recogmtion of the ultimate significance and intention of words 
fiud phrases apart from their direct meaning. But other functions 
ittffer that have no Immediate bearing on verbalixatlon for In this 
form of disordered speech there is loss of power to appreciate or to 
formulate the general conclusion of a connected train of thought The 
f^CQt may understand a word or short phrase and can appreciate 
the various details of a picture but the significance of the whole 
escapes him Thus although be comprehends the meaning of summer* 
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understood correctly In dailv Intercourse they suffer from inability to 
recall with ccrimnly what tney haw been told, not only is phi^ 
utterance defcalvc, but phrasal memory is transitory This nuta 
conscculKe conversation difficult or Impossible, and kads to on sppar 
ent slowness of apprehension 

“Such patients can un^rstand what they read to themselves, pro- 
vided they are not compelled to reproduce the meaning in words ellber 
silently or aloud, for their internal speech is also disturbed by Jargoi- 
‘Single words may be written correcliy, but any attempt to coevey 
a formulated statement In vrrtUnB Is liable to end in confusion. Paliarts 
suffering from the more severe degrees of this affection cannot write a 
letter but In slighter cases writing is easier than articulatory speecb, 
and all of them can copy correctly transcribing print Into cursht 
handwriting 

“Counting and the use of numbers is not materiolfj affected, except 
that the pronundntlon of the actual numerals is liable to be defective. 
There is no difficulty with the manipulation of money, or In giving 
the names and relative value of coins 

“These patients can understand the full meaning of picture*, hot 
they are greatly hampered by tbrir jargon If they attempt to conwy 
to others or iflcntly to themselves what they have gathered They irt 
able to draw, unless misled by defective vCTballeation and can oft® 
produce an accurate ground plan of some familiar room. 

'This disorder Is essentlony one of balance and rhythm in sytnb^ 
^resslon and syntax suffers greatly The patient has plenty of w^ 
but their production Is altudc, and they are strung together vdwwj 
the usual connecting links This leads to jargon and renders difficBU 
even internal formulation of words and their rneaning.” 


Novunal I)EnrcTB~‘ This fa esaentlaHy a loss of power to vst 
nam« and want of comprehension of the nominal value or meaning o 
vrords and other symbols Not only does the patient fall to 
objects placed In front of him but, when asked to point to one of 
named aloud or in print, the choice even if correct, fa made slowly 
and With cftorL 

There fa no lack of words and If the patient fa inteBlgoik ^ 
evokes out after another all more or lew aptty associated with tbe 
name or expression he fa trying to discover He frequenUy employ* 
»otiw desrxfptive atatement, su^ os Svhat you cut with for sdssort 
or in the of color may Indicate bow it fa composed or tbe 
st^CM un^ which It fa used Verbal structure may suffer 
t^ a^le to find the right word but repetition fa not material^ 
affectrf pro^ they are presented In artEilated form the so^ 
can be reproduced correctly The essenUal defect fa InablUty to fit » 
^ to an obfe^ or an object to a name to recognfae the differ®" 
between ^nfa of contrasted significance and to execute promptly 
and printed commands. This disorder fa mainly due to defecthiJ sppr^ 
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ciatioD of meaning and Inability to evoke a desired name, both mtcmal 
and external speech suffer as a secondary result, 

“Such patients read trith extreme dU&offty both to themselvea and 
aloud especially if they attempt to spell out the words. Single letters 
e%‘en if correctly enunciated frequently faff to convey their full dohh 
fnal significance, Prmted orders are badly executed but to read them 
aloud IS a decided aid to their correct performance 
“Both the act of writing and the power of conveying the intellectual 
content of ideas, evoked spontaneously or In response to somethmg 
beard or read, are greatly affected Writing to fetation shows the 
same calUgrapnlc faults although the subject matter is somewhat bet 
ter reproduced and In the severe forms these patient* slavishly copy 
print^ or cursive letters but cannot consistently translate pnnt mto 
ordinary handwriting, 

“They can usually count, but suffer from defective appredatioo of 
the meaning of single number* This Interferes with the power to carry 
out simple arlthmcticfll operation, and capacity to formulate the rela 
tive value of two coins or to c^culate change Is usnally more or less 
affected Games such as cards which demand rapid and correct recog 
nltlon of names and power to register a score, are impossible On the 
other hand chess draughts and domiooe* ntay be played correctly 
“Drawing from a model or from memory after the object has been 
removed from sight, is easily performed. But, when the patient is 
asked to draw some such figure as that of an elephant from imagine 
000 the result is extremely unsatisfactoty all the distinctive features 
are usually omitted, 

‘Re can usually find his way from place to place so long as dis- 
tinctive landmarks are in sight but be may have considerable di 5 i 
colty in planning his route beforehand or in describing the tallent 
objects he would meet on his journey One of the most Instructive 
forms assumed by the loss of function in these cases fs the want of 
ability to draw a ground plan of some fninillar room. Asked ‘Where 
is the table? or TVTiere is the window? he can pomt to the situation 
of each correctly but he cannot express their relative position m the 
abstract form of a ground plan, hloreover be tends to slip into an 
attempt to express the prinapal pieces of furniture in elevation, evi 
dandy reproducing his concrete vUual images. 

SxuAKTTC DexictS — This form of aphasia I* characteiixed by 
of recognition of the ultimate significance and intention of words 
^ phrases apart from their direct meaning But other functions 
^er that have no immediate bearing on verbalization for In this 
lonn of dttordered speech there is loss of powej; to appreciate or to 
the general conclusion of a connected train of thou^t. The 
may understand a word or short phrase and can appreciate 
the ivuious details of a picture but the significance of the whole 
scapes him. Thus althou^ he comprehends the meaning of summer* 
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and ‘time,* and knows that Summer time’ has somethiog to do wuh 
the ‘Daylight Saving Act.’ he fa unable to wy if the docks »re pot 
forward or back when It ocglns He can carry out a maneuver wtee 
each action suggests the next, but falls to do so If be Is compelled to 
formulate It to himself as a whole and Is unable to bear In miod with 
certainty the final goal towards which his efforts arc directed- 
•He has no difficulty In forming words and can repeat what is uH 
to him But in general conversation his sentences lend to trail iw^ 
aimlessly, as if be had forgotten what he intended to say If be is toU 
some simple story and Is asked to reproduce It bj word of mouth or 
in writing many essential elements may be omltt^ this ocean to an 
even greater degree after reading it to himself sUeotly He ciaoot 
retain the total conception of its meaning which fa necessary 
feet narration. He may be able to enumerate the details V ^ 
correctly, provided he fa allowed to mention them in ? 

they may happen to recur In his memory but hfa knowledge fa cpisooic 
and fa not co-ordinated by a general lo^cally expressed formula. 

“The clock tests reveal the nature of thb disorder in a stn^^ 
manner The patient confuses the two bands, does not 
approach the task of sctdng them to oral or printed 
forgets the meaning of ‘past’ and ‘to the hour E>*en 
on one dock of the time shown on another may lead to 
^^tever the form assumed by the test tlie patient b IfahlMo 
understand the intention of what he fa asked to do On fbe ot^ 
except in the gravest cases he hw no difficulty in telling the mne 
vlded he fa ^owed to keep the clock In al^t tmtH he has gi 
his answer , 

* Such patients can write but the result tends to be 
confused Although spelling may be careless and the letters iaiptf 
formed semantic defects are more liable to disturb the 
content and logical sequeiKK of what fa irrltten than its »tvv>- 
Not infrequently the written account of a set of Ideas arfalng 
taneously or suggested by something the patient has heard or rw 
trails away aimlessly Just like the spoken narration of the say 
The power of reproducing a logical and orderly sequence suffers mofe 
severely than the direct act of writing. . 

‘Counting Is poaifble and the actual value of numbers ai» 
may be recognized correctly But the patient becomes confuy "JJl 
fa asked to stale ibe relative value of two pieces of money m 
life he finds profound difficulty in calculati^ the price of aaa^ 
he has purchased although be remembers how much he has expe P<^ 
Arithmetical operations such os addition and subtraction 
out uncertainly and with difficulty because the nature of such toAio- 
emadcal processes la Incomprehensible , . 

SuA patients fail to understand Jokes which demand ci»nP*^ 
comprehension of printed words or pictures. They cannot play°^ 
games draughts or dominoes oor can th^ put together pa*H® 
which confuse them greatly 
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“Drawing even from a model, shows considerable loss of general 
constructive power These patients do not, as a rule block, out the 
drawmg but tend to begin at some one point and follow round the 
outline of the object detail by detafl this weakness of design is also 
evident when they try to repr^uce It from memory Attempts to draw 
an elephant usually end in confusion and occasionally the marks on 
the paper do not correspond to a coherent figure of any kind 

•None of this group could draw a plan spontaneously of a room with 
which he was famlUar luumportant detafls might be filled in, thougb 
salient features such as the windows and doors were omitted This 
is not due to lack of memory of details but to want of power to unite 
them into a coherent whole For If I drew an outline plan and indicated 
upon it the position of each object as the patient pointed It out to 
me, he could subsequently reproduce this plan without fall 

These patients are completely unable to find their way alone they 
do DOt take their bearings and fail to recognise landmarks or to 
appreciate that they are passing over ground that should be familiar 
They do not know which way to turn and jf they chance to cross to 
the opposite side of the road become confused ignorant In which 
direction to walk, 

“Semantic disorders Interfere seriously with the activities of dally 
life The patient finds difficulty In collecting the subjects required to 
set the table for a meal in ad)ustuig the complexiues of a nuhtary 
belt, or In putting together the different parts of a piece of furniture 
he has constructed. Such defects render him useless for any but the 
simplest employment yet his memory and intelligence may remain on 
a relatively hi^ plane Re does not forget people and places and his 
power of remembering detail fa sometimes remarkable He can recall 
spontaneously events both recent and remote and may be able to fur 
niah valuable information with regard to his disabilities It fa not 
‘memory that fa affected but the power to co-ordinate details into a 
Seneral formula for external statemenL 

“The tendency to confusion and want of comprehension of what fa 
going on sroimd them leads these patients to seek sohtude and to shun 
their feUowx, In some instances ti^ produces an odd form of behavior 
or even a definite psychosis 

The full direct quotation from Head s description of these disorders 
of speech has been given purposefully It would be needless repetition 
to call attentkm to possible methods of re-educating these patients 
after they have been so clearly pointed out by Head It should be em 
phoslzed that they are simple and can be carried out dally by the 
Interested and Intelligent ccwjperatlon of relatives 


TREATMINT of lesions RESULTINO in sensory DlBABlLm 
VaK^or lesions of the cerebrum whkh involve the posterior limb 
Of the Internal capsule ore characterized by a spastic hemlpleria which 

tht side « the motor 
Ot’sunicuon Intracranial tumors which involve the parietal lobe that 
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and ‘time/ and knows that *auninier time’ has something to do with 
the ‘Daylight Saving Act/ be is unable to say If the docks are put 
forward or back when it begins. He can cany out a mancurtr where 
each action suggests the next, but falls to do so If be Is compelled to 
formulate it to himsdf as a whole and Is tmablc to bear In niiod with 
certainty the final goal towards which his efforts are directed 
“He has no dlfilculty in forming words and can repeat what Is said 
to him But in general conversation bis sentences tend to trail aw^ 
aimlessly, as If he had forgotten what he Intended to say If be fa told 
some simple story and is asked to reproduce it by word of mouth oc 
In writing, many essential elements may be omltt^, this occurs to m 
even greater degree after reading It to himself sDently He caonot 
retain the total conception of its meaning which Is necessary 
feet narration. He may be able to enumerate the details one^ 
correctly, provided he Is allowed to mention them in any 
they may happen to recur In hJs memory but his knowledge k episodic 
and Is not conardlnated by a general logically expressed fonaul^ 

‘The dock tests reveal the nature of this disorder In a 
manner The patient confuses the two hands does not 
approach the task of setting them to oral or printed comma^ ^ 
forgets the meaning of ‘past' and *to the hour Even direct 
on one dock of the time shown on another may lead to cotIiww i > 
whatever the form assumed by the test the patient fa Hableto Dja* 
understand the Intention of what be a nsLed to do On the ot^ 
except in the gravest cases he has no dLlCDculiy In telling the toe 
vrded he is allowed to keep the dock in sight until he has given 
his answer ^ 

Such patients can write but the result tends to be .l, 

confused Althou^ spdUng may be careless and the letters 
formed semantic defects ore more liable to disturb the Intellec^ 
content and logical sequence of what fa written than Its verW 
Not infrequently the written account of a set of Ideas aiWng 
taneously or suggested by something the patient has heard or 
trails away aimlessly hist like the spoken narration of the sa^ 

Tbe power of reproducing a logical and orderly sequence suners more 
severdy than tbe direct act of writing. , ^-3 

Counting is possible and tbe actual value of numbers am 
may be rec^nked correctly But tbe patient becomes confusm u 
Is asked to state the relative value of two pieces of money m . 
life he finds profound difficulty In calculat^ the price of anar^ 
he has purchased althou^ he remembers how much be has 
Arithmetical operations such as addition and subtraction, 
out uncertainly and with difficulty because tbe nature of »Kh meu*- 
cmatical processes fa iDcomprcherwible i,*- 

‘'Such patients fail to understand Jokes which demand 
comprehension of printed words or pktures. They cannot 
games draughts or dominoes nor can they put together pui»o 
which confuse them greatly 
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atonla are the most outstanding symptoms of cerebellar disease Volun 
tary mm'ements may be performed with eicelient motor power but 
with marLed incoordination and loss of the ability to measure accu 
rately the range of mov’etnent In general lesions of the cerebellar 
hemispbcre gI^•e rise to s^miptoms m the extremities while the vermis 
of the cerebclium exercises a control o\Tr the trunk movements How 
ever not too much dependence must be placed in the exact localizing 
valae of fllnfml signs for very frequent!) a lesion quite discretely 
placed within one hemisphere may by its s>Tiiptora5 lead one to diag 
nose a midlme tumor and \ncc versa 

The affected limbs show a definite decrease of muscle tone and are 
flacdd and rather flalUiie Tbe band and fingers or the foot may be 
dorsifleied or plantar flexed to an abnormal degree If the forearm is 
held fixed at tbe elbow it may be shaken so that tbe hand flaps about 
like a loose appendage If tlie forearm Is flexed strong!) against resist 
ance which is removed suddenly the hand may be jerked toward the 
patients shoulder with a grossl) unconlnilled movement This loss of 
check reflexes may be demoostnited In the upper and lower extremities 
m a v’ancty of ways If for example the knee reflex Is obtained with 
the patient sitting and the lower leg dependent the initial jerk is fol 
low^ by many repeated osdllotions tifore the leg finally comes to 
rest Attempts to perform rapidly alternating movements with the 
hands are characterued by large awkward incoordinated movements 
upon the affected side 

Likewise tbe tests for dysmelna or a5)’nergia are characteristic of 
cerebellar dysfunctiotL If the patient attempts to place his forefinger 
on the tip of his nose with his eyes clos^ the affected extremity 
misses the mark widely or there is a coarse ataxic tremor present at 
the end of tbe movTment. The same loss of the abflit) to measure a 
movement may be shown b) the test which requires the patient to 
place tbe heel of one foot upon the opposite knee with the eyes doseth 

The atonis end asyner^ ore exhibited in the drunken swa)Tng 
gait of the patients with cerebeflar disease The abilit) to balance 
themselves may be markedly affected This ma) be tested b) having 
the patient stand on one foot alone and unsupported inth the affected 
extremity raised he will be totally unable to balance himself and the 
affected extremity will describe large awkward ana as he attempts to 
maintain his equHIbnum On the contrary when he stands on t^ 
affected extremit) with the sound one raised he is able to balance him- 
*eif much better 

In lesions which affect the \Tnms of the cerebellum tbe patient may 
be vjoll) unable to sit erect unsupported The entire upper bod> may 
pitch forward, backward and latemll) in the attempt to remain 
upright 

Attenton has been called to these signs and S)’raptom 5 of cerebellar 
ajxfunctlon because they point out quite simpU and cffectivTlv tbe 
methods to be used in re-education. It must be emphasized that there 
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Is, posterior to the central sulcus produce sensory disturbances. Tha 
is also true of traumatic lesions which involve the same portions of the 
cerebral cortex 

All of these sensory changes differ considerably from those which 
accompany spinal cord or penpheml nervo lesions Usually there h no 
gross loss of sensation in the sense of an absolute analgesia or anes- 
thesia. There may be slight, if any, change In the patient’s ability to 
appreciate tactile painful or thermal sUmuII Rather, he may desolbe 
them ns unnatural and be unable U) locallre accuratriy the site of 
the stimulus 

On the contrary, such a patient Is unable to appreciate the sense of 
position or small mov'ements of n segment of the limb We hive 
recently observed two patients with ^•eriljed ^lomas sitnated deep 
within the parietal lobes, and both complained of on inability to plice 
themselves accurately in space. No douut a part of this fedlng of dis- 
sociation from spatial limits was due to an existing homonymous bem- 
ianopsio. The patient ma> bo unable to rccognlre the size, shape, 
weight or consistency of objects. 

It the lesion Involves the optic thalamus, the threshold for the recep- 
tion of painful and thermal stimuli may be lowered greatly The 
response is greatly exaggerated so muci so that acute 
suffering may result from fnslgnlhcant stlmulL This type of paro^snul 
or^al^c pain may resist aD forms of active treatment 

wbfle trophic ulcerations of the skin characteristic of peripheral 
‘^ons are not present in cerebral lesions, tbe impaired drcula 
tlon of the skin predisposes to decubitus lesions. Cleanliness, dryne^ 
and the use of ultraviolet Ifjdit on the skin ore eiceDcnt prophylactic 
measures which may be employed wbra a patient is confinj^ to his bed 
for a considerable period of Ume. 

re-^ucation of sensory function may be undertaten upon the 
aan« fund^ental principles already outlined for the treatment of 
motor disability The patient may be taught to pick out various-siied 
corns or other objects upon command with his eyes dosed He ra^ 
practice touchmg various parts of hfa body with the forafinger with 
rm eyes dos^ In a simDor maimer be may re-educate his sense of 
the ®PPr^Uon of tbe shape of square triigular, or rectangular 
vroo^blocU Various textures of pieces of doth may be used for 
Purpo^ Here again aU of these staple exerdses 

»« of *” 

Uehebellak Lesions 

"f cerebellar dyafuncUon are totraciwil*' 
dure direct In and traumatic lealons wMch pf®" 

S^Tnt™ ™ the ca^beDnm. Whereas ceiebrel lesions produce 

of the body cerebeilar teJons are 
by IpsHateral signs and symptoms Asynergis and 
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wfmitn are the most outstanding symptoms of cerebellar disease, Volun 
taiy movements may be performed with excellent motor power but 
with marked incoordination and loss of the abflity to measure accu 
rately the range of movement- In general lesions of the cerebellar 
hemisphere give rise to symptoms In the extremities while the vermis 
of the ccrebeDam exercises a control over the trunk movements How 
ever not too much dependence must be placed in the exact localizing 
value of rUntrfll signs for very frequently a lesion quite d is cr etely 
placed within one hemisphere may by its sjTUptcnns lead one to diag 
nose a midline tumor and vice versa 

The affected limbs show a definite decrease of muscle tone and are 
flaccid and rather flaillike The hand and fingers or the foot may be 
dorsiflexed or plantar flexed to an abnormal degree If the forearm Is 
held fixed at the elbow it may be shaken so that the hand flapis about 
like a loose appendage If the forearm is flexed strongly against resist 
ance which is removed suddenly the hand may be }erked toward the 
patients shoulder with a grossly uncontrolled movement This loss of 
check reflexes may be demonstrated in the upper and lower extremities 
in a v’ancty of ways If for example the knee reflex ts obtained with 
the patient sitting and the lower leg depwident the initial jerk is fol 
kjw^ by many repeated osdllations before the leg finally comes to 
rest Attempts to perform rapidly alternating movements with the 
h an d s are cnaractenxed by large awLwaiti incoordlnated movements 
npOD the aflected side 

Likewise the tests for dysmetna or asynergia are characteristic of 
cerebellar dysfunction If the patient attempts to place his forefinger 
on the tip of his nose with his eyes dosed the affected extremity 
misses the mark widely or there Is a coarse ataxic tremor present at 
the end of the movement The same loss of the ability to measure a 
movement may be shown by the test which requires the patient to 
place the heel of one foot upon the opposite knee with the eyes dosed 

The atonia and asyner^ are exhibited In the drunken swaying 
gait of the patients with cerebellar disease. The ability to balance 
themselvTS may be markedly affected This may be tested by having 
the patient stand on one foot alone and unsupported W Ith the affected 
otremity raised be will be totally unable to balance himself and the 
dfected extremity win describe large awkward arcs as he attempts to 
maintain his equHIbnum On the contrarv when he stands on the 
affected extremity with the sound one raised he Is able to balance him- 
much better 

In lesions which affect the vTrmb of the cerebellum the patient may 
M ^^olly unable to sit erect unsupported The entire upper body may 
pitch forward backward and laterally in the attempt to remain 
upright. 

AttenUon has been caDed to these signs and symptoms of cerebellar 
oysfuncllon because they point out quite simply and effectively the 
mtUioda to be used In rc-educatlon. It must be emphasized that there 
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fa no paralysis present Active voluntary movectenls are possible, bot 
tr^ arc asyncrigic. We hav'C been Impressed with the strildng roolls 
which have been obtained in our ntlempls to re-educate patients »ho 
have been operated upon for the removal of intracerebellar or cete' 
bellopQntile angle tumors Simple cjccrcfaea designed to re-edocale co- 
ordination of their muscles and based entirely upon the characterfstk 
signs of thdr dj'sfunctlon have been employed It is quite tn* that in 
some Instances former occupations which require finely controlled utd 
coordinated movements cannot be regained but galnhd ocogsitioas 
which require less accurate movements may be opened to these 
patients 

We have employed such simple exercises as having the patient ptet 
up a glass of water from the tabic, take it to the mouth and 
it without spdllng its contents He must be shown how to do thh in 
one continuous, smoothly coordinated act. He may be taught to pne 
tice walking along a straight line drawn on the floor, making certain 
that be looks ahead and not down at hfa feet Again, be may practice 
^ same acts which have been desCTibed as tests for cerebcIUr dys- 
function Here as in cerebral lesions results may be obtained room 
J^factorfly U purposeful exerdsea are employed to bold the patients 
interest and to provide a goal toward which be may strive. Adatt 
^tleats may be self-consdous In making their practice maneuven b^ 
fore an audience and it fa important that the patient practice ^ 
movwents with relaxation, self-confidence and a feeling of steady 
attainment. Doubt or discouragement must not be allowed to devcicp 
In his mind We have also cmploj'ed motion picture studies to show 
these patlentB the results of their persistent e^rts. 


Spinal Cow> Lesions 

The ly^toms which result from Involvement of the spmal cord art 
to be dtlingufabed from those which result from Injury or disease ol 
cauda equina. Spinal cord lesions are charactenxed by the s^ 
5^ neuron lesion These are spastic paralyris 

TOcasej deep tendon reflexes patholwric reflexes absence of super 
and abMtiM o( mosde .trophy and of the metto of 
In direct contraat cauda eqmna lesions are essenfleSj 
rtf lesions In that the symptoms present arc tix^ 

»n/t desperation and absence of deep tendoo 

of pathdogfe refleacs. 

io either event Is one which Involves most 
wTvMv r«^“lde. A spastic or flaedd paralysis b, ^ 

of Mnal ^ InvolvemenrLeslons of tie 
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SPASTIC PAJIAPLECIA 

patiTOt II qmte charnclerlspc. WTwn the^t are 
fonrard ai'th^ of fie body Is inclmtd 
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is no paralysis present Active voIuntar> movements are possible, bot 
they ore asynci^c We hove been impressed with the stnTdng rouhs 
which have been obtained In our attempts to re-educate padrats who 
have been operated upon for the removal of Intraccrebellar oc cere- 
bellopontfle angle tumors Simple cxerrises designed to re-educate co- 
ordination of their muscles and based entirely upon the characteristic 
signs of their dysfunction have been emploj'ed It Is quite true that In 
some Instances former occupations which require finely controlled ^ 
coordinated movements cannot bo regained, but gajnful occupations 
which require less accurate movements may be opened to these 
patients 

We have employed such simple exercises as having the patient ^ 
up a glass of water from the table, take It to the racrath and 
it without spilling its contents He must be shown how to do tha m 
one continuous smoothly coordinated act. He may be taught to pf»c 
tice walking along a straight line drawn on the floor, making cert^ 
that he looks ahead and not down at his feeU Again, he may 
the same acts which have been described as tests for cerebellar dys- 
function Here, as In cerebral lesions results may be 
satisfactorily If purposeful exercises are employed to hold the P^^^^ 
Interest and to provide a goal toward which be may strive. Ad^ 
patients may be self-consdous In making thor practice mancus^ 
fore an audience and it Is Important that the patient practice^ 
movements with relaxation self-confidence and a feeling of 5^^ 
attainment Doubt or discouragement must not be aUerwed to deve^ 
in his mind We have also employ^ motion-picture stxidies to snow 
these patients the results of their persistent cfTorts. 


Spinal Coan Lesions 

The symptoms which result from Involvement of the spinal cord 
to be dlstin^lsbed from those which result from injury or 
the cauda equina. Spinal cord lesions are characterlxed by the 
toms oi an upper motor neuron lesion. These are spastic paratys^ 
Increased deep tendon reflexes pathologic reflexes absence of 
fidal reflexes and absence of muscle atrophy and of the 
degeneration. In direct contrast, cauda equina lesions are o**®* 
like peripheral nerve lesions in that the symptoms present are 
of a lower motor neuron lesion. These are ^edd paralysis 
atrophy the reaction of degeneration, and absence of deep tenoon 
reflexes and of pathologic reflexes 

The motor dysfunction in either event is one which Involves ^ 
commonly the lower cxtremlUes A spastic or flaedd paralysis U 
fore highly suggestive of spinal cord Involvement. Lesions of ^ 
cervical segments of the cord may of course, affect all four extremiues 
and a quadriplegia results 



Spastic Paraplegia n] 23 

from the slightest to the most extensive in the different types of cases 
A rapture of the intervertebral disk into the \-ertebral canal may in 
some cases with the lesion bemg of lar^ siie and lying in the cervical 
or tboraac canal, cause spasticity of a certam degree. 

Degenteative Diseases of the Spinal Coed — The most common 
degenerative diseases which produce spastic paraplegia are lateral 
sclerosis amyotrophic lateral sclerosis posterolateral sclerosis which 
accompanies perniaous anemia syringomyelia multiple sclerosis and 
the familial atanc disorders In all of these diseases the lateral jiyram 
idal tracts imdergo progressive degeneration The spasUdty and 
paralysis develop gradually and Insidiously 

In lateral sclerosis the degeneration is limited to the pyramidal 
tracts and sensory disturbances are absent Only the lower wtremities 
are Involved so that the picture is one of a pure spastic para 

plegia. In amyotrophic lateral sderosB there is a concomitant lesion 
of the spinal gray matter of the cervical segments of the spinal cord. 
In this disease therefore there are the combined symptoms of a lower 
motor neuron lesion m the arms and an upper motor neuron lesion in 
the legs. The upper extremities present atrophy loss of tendon re 
flexes and flacad paralyTjis plus the reaction of degeneration At the 
same time the lower extremities present the symptoms of a spastic 
paraplegia m varying degrees Sensory symptoms are absent 

P^dous anemia is the one disease which attacks the lateral py 
ramfdal tracts and the fibers of the posterior columns of the cord 
simultaneously The predominance of the paraplegic state over that 
produced by the posterior column disease similar to that present in 
tabes dorsalis or vice NTraa Is dependent upon the extent of the path 
ologic processes Subjective and objective sensory disturbances vary 
greatly in each case Syringomyelia may produce a dinical picture 
fllmilar to that seen in amyotrophic laterd sdcrosfa In addition how 
ever there are marked sensory disturbances due to the mvolv'cment 
of the pam and temperature fibers as they cross In the antenor gray 
commissure Multiple sderosls Is characterized by the scattered nature 
of the pathologic lesions present m the cord and medulla. Sensory <hs- 
turbances may be present but are usually not well marked The upper 
extremities are less frequently Involved In the general loss of power 
In both upper and lower extremities the weakness or paralj’sis Is asso- 
ciated with a comparatively moderate degree of spasUdty 

A group of cases has been described by a number of authors begin 
nmg with Stdlmpell, which presents pure spastlaty and familial trails 
The spastic condition may appear at any age and there Is paresis only 
in the terminal stages of the disease Increased tendon reflexes and 
hj-pcrtonldty of the musdes are the outstanding svmploms Sensory 
and sphlncteric difficulties are absent The rigidity of the legs may be 
»o marked as to make the gait spastic and walking Impossible 

TtAuuA —Injury ot the spinal cord maj be the result of direct 
iniuma to the cord as bj a gunshot iround a splinter of bone con 
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floor, 80 that the heel Is elevated and the patient moves np and down 
on his toes Finally, the limb beoomes fixed, and the opposite extremity 
Is advnna?d In the same manner Frequently these ^ort and jerky 
steps may be Interrupted by violent overaction of the adductor mtoda 
of the thighs •which displace the knees inward Sometimes a crcas- 
legged or sdasors gait Is produced 

If walking Is Impossible, the same cross-legged attitude fa clurac 
terlstic of the patient as he stands. The tendency is for tte knees to 
adduct and for flexion of the knee and hip joints to occur The paticu 
may flex his trunk far forward at his hips in his effort to 
standing and to prevent these adductor and flexor spasms from caasmg 
him to fall , . , . j- 

^Vhen the patient Is bedridden and a spastic 
developed tlw lower extremities may be extended ngidiy Toe ^ 
ductor muscles of the thl^ are strongly contracted and 
the limbs to be crossed The marked rigidity may cause ^ exh^nroo 
to act like rigid pipes which are hin^ together Passive muvtma 
of one foot upward may be followed by a like movement in tnc 
extremity because of this rigidity In other severe cases ofp^ 
rigidity may occur In flexion The legs are strongly tow w 
thighs and the thlgjia, In turn, may be so completely Acot w 
tnmk that the knees touch the patient s sternum. Comm^y w 
cases there Is also a strong adductor spasm which Drakes ^ 

appear to be lied Into a knot It has been our observation tMi 
flexor reflex movements are Initiated by the adductor spasm wmcn d, 
In turn followed by flexion of the limte (Fig. 3) . 

The d^ tendon reflexes may be exaggerate Incredibly “ 
patients The slightest touch may cause violent reflex move^t* 
throw the patient about on bis bed or produce flexor 
flexes which result In a posture similar to that presented by w p® 
with a paraplegia In flexion , . ,1^ 

The bladder and bowds are affected to a variable degree 
cases. Lesions of the lumbar cord destroy the vesical and redal ren^^ 
while Involvement of the cord at hl^cr segments removes the^J^ 
control over these functions. Quite frequently patients may deve^ ^ 
automatic bladder Triiich empties when Its contents have reacMo 
given amoxmt. Maas reflexes may be present In r ^ 

limb flexes upon stiraulatloo this Is accompanied by expolswo 0 
contents of the bladder 

Sensory and trophic diatarbaoces are variable depending 
upon the horliontal Involvement of the spinal cord substance 
tractures may produce deforming postures which serlouy 
these patients and make operative measures necessary to afford 
relief from thdr suffering. 

Etiology — The most common causes of a spastic 
degenerative diseases of the spinal cord (a) trauma (3) 

(4) birth injuries, and (5) infectious diseases. The symptoms vvj 
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after tbs arckkot, «b«n tbe patket vi* Ant tea, ikaB t of* wtrt pot in place aixl 
n pntTTFk of iractko app&d. He wu ImnudlaUlj rdkvrd of Beck ajxl ibould cr polo 
and toon ibWcd tbmi aTMuroJo^fc r e t o v etr Not* lie Idctiw Id kfiftb of Ibe total 
cerrkal rpine after redortkm. (Fboto^rMib taken Uure dayj after appO ca t f oo of lacHoii, 
wttb tnetiOG ltd In placB.) 

fa more commonly ol»en*ed whereas In incomplete lesions frequently 
extensor types of movements are present. In complete lesions the 
posture of the lower limbs ts one of slight flexton in partial lesions 
extension. As a general rule, partial lesions of the spinal cord generally 
siiow a condition comparable to that of a decerebrate anunal In which 
there are defense reflexes with marked spasUdty Although an extensor 
t}!^ of response to plantar stimulation has been ob5er\Td m complete 
lection of the spinal cord usually such a stimulation Is followed by a 
plantar flexion of the toes and as a fairly general rule It may be 
stated that an extensor of reflex Is strongij Indicative of an in 
complete lesion. Inasmuch as prolonged states of toxemia or septicemia 
from urinary sepsis or bed sores hasten considerably the reappearance 
of reflex inacddty In cases of complete section of the spinal cord it 
freqnentl> occurs that from the practical standpoint, Incomplete 
lesions are relati\Tly easily recognized b> the long persistence of spas- 
tWt) and signs of a paraplegia In extension Of particular value In 
recognizing incomplete lesions is the earl> appearance of a BabinsU 
dgn the failure to evoke mass reflexes from above the knee a definite 
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cussioQ or contusion, or It may be the result of Indirect trauma, as 
compression from a fracturc-dlslocatlon of o vertebra, or edema. Al- 
though hemorrhages and thrombi may abound at the level of the laharj 
and to a distance of one or tViV segments above and below, a true 
hematomyelia is a rare occurrence. 

Frequently severe Injury and, at times, incomplete kcIIoo of the 
spinal cord, have been obsm’ed with an Intact dura mater As in tie 
case of peripheral nerve lesions, a complete pbysiolo^ Inteiruptkn of 
the spinal cord cannot be differentiated from a complete 
Both are foUmved hy complete paralysis in tbc muscles su pplied^ by 
nerves originating belmr the level of the Injury In both conip^ 
sensory loss results below the level of the segment, and the reflei 
changes and bbdder disturbances may be similar Although 
cases of Incomplete anatomic lesions of the spinal cord show 
physiologic interruption, a large number may be recogmxed by oaty 
partial paralysis of the muscles below the level of the lesion or by 
preservation of one or all types of sensfbQlty Prior to the G rot Wm 
B astion s law — that, following a complete transection of the cord ^ 
ddity was present and all reflex action was lost — was almost unhw 
saDy accepted and seemed to afford a method for the eo^y recog mtw 
of this condition Recent observations, however varying, have snown 
definitely that this law is untenable. 

Symptomatciogy4 — ^The symptomatology foUerwing a 
section of the spinal cord may be divided Into three stag© 
the stage of muscular flacddlty, corresponding to the peri<^of sp^ 
shock la which the paralyxed in\i5des are toneless and flabby ^ 
reflexes superficial and deep arc usually absent with 
urine and feces At times retention of unne and Incontinence 
have been observed and at times the cremasteric and holbocavernoOT 
reflexes have been elidted The second stage the stage of reflex era 
Ity begins with the first reflex response to an external sbrnulos 
from the sole of the foot In the full development of this Sta^ 
stimulus applied to any part of the lower eiOxemlty gives rw o 
flexion reflex of the hip with adduction of the thigh knee andanu 
When reflexes can be evoked with case an extensive and widcs^^ 
reflex action can be obtained which has been called a 
This consists of a flexion spasm of the v'entral abdominal wall 
the lower extremity evacuation of the bladder when Its cont«^ 
to a certain amount, and sweating from an area of the stin 
paralyzed region One of the roost receptive fields for excltlog 
Is the genital area. During stage m some cases the knee 
ankle jerks can be evoked- Under favorable conditions an 
function of the bladder and rect um may be established usually^ 
third week. The third stage that of gradual failure of reflex funaj^ 
of the isolated spinal cord usually preceding death consists of a grau 
ual return to a condition closely simulating the first stage. 

Certain differences of reaction m cni^ete and Incomplete kswos 
may be pointed out In complete leskms the flexor type of roovesnem 
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The ipastlc paraplegia fa usually of gradual de\‘clopiDent in com 
prwsion of the cord due to tumor masses although occasionally one 
tee the sudden onset of paraplegia due to erosion and collapse 
of a t'ertebra by a tunwr mass or as the result of a sudden dislocation 
w a tumor within the vertebral canal e have also seen Urn happen 
ta young patients who suffered a ®rcad downward In the cerebrospinal 
^ of a rapidly growing medulloblastoma in the posterior cranial 
pains which surround the trunk or radiate Into the limbs 
be ttrly symptoms Complaints of heaviness weakness and dum- 
S’r„ the may be made long In advance of paralytic aymptoma 
imgung or elecUic” palna are frequenUy complained of aod each 



20 [ISSSi* 


Brain and Spinal Cord Laioos 



malntiiflcd costbreoail/ for tj 30 d«7% 


history of an absence of a stale of spinal shock, rMrked t 
paralyzed extremities, the involvement of both gelds, 

in reflex movements provoked by the stimoIalioD oJ ^ 

and of coarse, in obviously incomplete lesions, the aDseacc 
paralysis or anesthesia below the level of the dimsite, 

Fracture-dislocations of the cervical vertebrae, ^ 

present a somewhat spedallxed problem in the ■^th 

injury is frequently at the level of the fifth and sixth vert » 
a resultant paralysis of all the muscles of respiration jjjg 

phragm. If the kelon is a {ji>^oIoglc one and It 
entire symptomatology may change within a day or two -pod 

leal correction of the defOTmlty We have used 5 >ere 

success In such cases and if adequate weight Is used for 
is a rapid return to normal bony alignment In the fresh 
an immediate relief of shoulder and neck pain and the appearand 


signs of neurologic recovery (Figs 4-6) 

TuMoas — Spinal cord tumors may be Intrameduflary 
uUaiy in location The extramedullaiy tumors may tny 

extradural and may produce compre^on of the spln^ 
point about Its dreumference Intramedollary tumors of 
simulate any of the degenerative diseases of the the 

symptomatology Extramedullary tumor masses may arise 1 
meninges of the cord or from the vertebrae. 
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motor netuon lesiom The deep tendon reflexes are absent, there is 
muscle atrophy the reaction of degeneration is present, and sensory 
changes form a promment part of the clinical pictare. The cauda 
equina of the spinal cord Is involved In the pathology of these lesions 
Their resemblance to peripheral nerve lesions is striking. 

The most common etiologic factors which produce a flacad para 
plegia are fracture-dislocation of the lumbar vertebrae and tumors of 
the cauda equina. Here must be Included also the ruptured loterver 
tebral disk which is so commonly found between the third and fourth 
lumbar vertebrae or between the fourth and fifth. Anterior pollomj 
chtls which produces the syndrome of a lower motor neuron lesion 
should also be Included in the etiology of flacad paralysis of the lower 
extremities. In this disease there is a total absence of sensory dis- 
turbances The varying degrees of paralysis which may result from 
this disease and the late treatment of this oindltlon are considered in 
Chapter 8 and therefore wfU not be considered here 


TKEATUENT OP SPASTIC AUT> FLACCID PARAPLEGIA 


The treatment of spastic and flacad paraplegias as the result of 
ipmal cord and cauda equina lesions by the use of physical thcra 
peutic means may be considered together The differences in the treat 
ment of the spastic and flaedd paraplegic states may be emphasued 
as each type of therapy b disclosed The results o! phy^cal therapy 
in the treatment of flacad paraplegia are much more aausfactoiy 
those which can be obtain^ in spastic paralysis 


Masaage, — ^Just as in the spastic limbs of the hemiplegic patient, so 
in spastic paraplegia, reflex activities are heightened. The sH^test 
touch may produce marked adductor and flexor spasms Consequently 
tnassage In these cases must be very gentle and should consist of strok 
ing rather than rubbing movements On the contrary massage may be 
more active and may be more effective in cases of flacad paralysb 
Massage may be begun with a period of rhythmic superfiaal stroking 
Following this all of the muscles of the extremity should be massaged 
mth a centripetal motion to affect the venous and lymphatic clrcula 
Uoo ilore pressure may be used than at the bcgumlng of the massage 
hut care should be taken not to Injure the paralyzed muscles by com- 
pressing them against bones Thb may be Increased graduaDv until the 
massage consbts of a gentle Lncading 
M^ge ihould be preceded by apoelng the eitreniiUes to bent for 
minutes This Is particularly useful In flaedd etlreml 
tlei. Radiant heat the Infra red llBht hot paclj or a whirlpool bath 
01 warm water are all useful but they should be used with eatreme 
orei^^ of the ease with which the slcin of a denercated area can 

Is preferable because the motion of the water acts as a 
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patient will describe hb paresthetic sensaliorta in his own particukr 
termlnologj As pressure upon the cord increases, compression of tlic 
pyrainidal tracts occurs and spastic paralysis and increased tend® 
rclleies appear Spastldly, marked reflex movements, and nrasoilar 
rigidity with contractures may become very pronounced in these typo 
of slow cord compression, Sphlnrterlc loss is a late feature of tbc*e 
cases and Is usually preceded by lesser degrees of iacootinence. Sen- 
sory disturbances vary in direct relation to the degree of mvolvon^ 
of the afferent fiber tracts in the cord. Trophic disturbances of w 
skin are quick to develop In the presence of poor nursing care sm 
prolonged periods of confinement In bed, and it Is to the 
everyone concerned that such lesions do not de\Tlop in these^ncDti 
who are always a great nursing core and whose eventual ouiioot miy 
be precarious enough because of their spinal cord lesion alooc. 

BiRTn iNjUBirs — A very important cause of motor dlsi l^l tyb 
children is caused by Injury to the spinal cord as the result of 
eeddentfl In the opinion of Crotbers * the majonty of ow 

to the * imposition of the unphysiologlc force of traction, Lrot^ 
emphaslxtt the fact that the management of these 
upon the Intaclness and re-educatJon of the physiologic rol^ r*^ 
than upon the exact nature of the anatomic lesion If the lesiofl 
fined to the spinal cord, the chUd at least has the advantage of a 
mentality The most common deformity presented is 
the clinical picture may vary enormously with the degree* ot 
Injury which may be present The least favorable cases are of 
those with physiologic or anatomic destruction of the lumbar 
ment of the cord Urinary sepsis and trophic ulcers complica e 
care of these patients. Complete flnedd pornplegia may be pr ^ 
some cases due to an almost complete destruction of the nrmo* 
spinal cord 

iNiicnoDS Dissases —a large number of splnef cord ^ 
been grouped under the term "myelitis." 
substance is probably never pnmary Infection may reach the 
the vascular supply and not infrequently follows the e»nthenaxoi« 
and septicemic disuses 

Acute cases produce the maximum damage in a few days 
reqiiire weeks If death does not resuik gradual 
occur Decubitus lesions are serious complications In these cases. , 
spasUdty develops there is rarely any recession and the 
state which has been described results LocaUred muscle atropcy ui-r 
to involvement of the anterior gray matter never Improves. 


rLACClD PAJtAPUGIA 

In direct contrast to tbe spastic paraplegic state is a 
the lower extremiUes which is completely flaedd As was ^ 
vioasly such a Dacdd parapIegU presents the symptoms of • 
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neuroa is unin jured, the trophic nerve supply to the muscles Is intact 
and the Intelligent employment of massage and active and passive 
movements wQi accorapliah more with far less danger of harmful 
results. 

On the contrary m the flaccid paraplegias electrotherapy may be 
used to great advantage Electrotherapy is indicated to prevent the 
atrophy of muscles and fibrosis to increase nutntion and to conserve 
the functional capaaty of paralyied muscles until sufficient return of 
function has tal.en place to permit of active motion. 

Since the days of Ducberine neurologists have agreed that elec 
trotherapy is of service m hastening the return of function m muscles 
paralyzed as the result of lesions of the lower motor neuron Although 
some physiologists have felt that it was useless others ha\e shown by 
experimental studies that there is a sound basis for the belief that 
electrotherapy is of distinct beoefiL Recently it has been shown par 
ticolarly In peripheral nerve lesions that a more advanced type of 
regeneration of the nerve occurs when the denervated extremity is 
treated by electrotherapy 

It Is necessary to understand clearly the method of action of treat 
ment by electricity Stimulation by an elednc current of sufficient 
strength produces a contraction of the muscle It is this active con 
traction which conserves the volume and nutntion and keeps the 
muscle fibers in a functional stale adequate for voluntary movement 
when regeneration occurs The only requirement of electrotherapy is 
that it produces a contraction of the paralyzed muscle This cannot be 
product by the faradic current because the duration of each stimulus 
Is too short in relation to the changed chronaxia of the nerve and 
muscle Galvanic current must be used therefore It may be used in 
its simplest form of a continuous current with a maLe and break key, 
Or in the form of smusoidal currents of various wave typies 

It has been said that a continuous current which produces a sharp 
contraction at the make or break Is of little v'alue b^use it does not 
resemble the normal contraction of a muscle On the other hand it 
Is said that the sinusoidal current produces a alow contraction which 


IS more nearly normal Physiologic experiments have never shown that 
muscles contract slowly in their Dorrnal state It may be accepted that 
the muscle contractions which result from the interrupted gal\’anlc cur 
rent stimulation are as useful as any other type of galviinic currenL 
The rapidity of the musde contractions can produce no harm after 
the second week following injury or surgical procedures Dimng 
the first two weeks the muscles should be kept at rest After this 
Period sudden contractions are as useful as slow ones The force of 
the contraction may be modified bv the strength of the current Inter 
rnpted galvanic current Is often painful and therefore otb« tVDes 
of warn are useful In chfldren or sensitive patients Since the musde 
attraction occurs only upon making and breaking the current nrr^. 

Stimulation is unnecessary The current should be applied prith 
•IxJrt malts and Immtdmtt breaks by tht ust of a suitabKlKlrodt 
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Active and Passive Movements — ^Hcrc, again, spastidly may In- 
terfere seriously udlh atlempta to use active and passive movetnents in 
the treatment of a spastic paraplegia Often when the patient attempts 
to perform an actlvTJ mo\ ement the spasticity of the extremity becomes 
so marked that the limb becomes rigid, stiff, and ^mmovabl^ This b 
particularly true if the pallcDl Is not relaxed completely or If he feeh 
that the movement must be performed upon command Consequently 
active movement* In spastic patients must be begun slowly and very 
gradually, and unusual patience on the part of the patient and the 
nurse is imperative 

This Is not true of flaccid paralysis Active movements most be 
attempted and may be pushed as rapidly as the patient s progress per 
mits. It is wise to aid the patient if necessary, so that the cot^j^ 
range of the particular movement Is performed Movements which 
occur reflcxiy In spastic paralysis must be difTerrotinted from true 
voluntary raov’cmenta and must not be Interpreted as evidence of re- 
turn of motion. 

Passive movements may be employed to greater advantage 
active movements In spastic extremities They must be used cattntHy 
and ^tly, however, so that large defensive reflex roovements 
not be exdted. As Langley • has pointed out inteTTmttent F****T^ 
active stretching force* lymph, and so presumably metaboUc poxoct*? 
from the muscles. Moreover, such active or passive movements mtc a 
distinct Influence upon the lonnatlon of connective tissue, the 
tion beginning rather qulddy In lower motor neuron lesions Pari o 
the late contractures In flaccid paraly^ may be due to the shnntage 
of this newly formed tissue which is soft and extensible 
passive movement* will stretch the developing connective tissue qdcti 
so that, when they do ahrink, there may be less tendency to a coo 
tracture , 

Passive movements may be carried out very well In conjuncUonwl^ 
massage. They help to stretch contractures which have 
curved and to prevent those which Invariably occur in an „ 
or denervated muscle They also increase the range of motion to » 
already stiffened joint and help to keep a mobfle Joint “ctjve w twq 
when the time comes it is ready to i^orm its part a* an 
mechanism Finally such movements help to re-educate the musda w 
performing normal movements Each separate passive 
be individualiied and the patient should be required to 
attempt to perform the movement simultaneously or to attempt to 
the part in the posiuon imposed upon it 


Hectrothempy—Thc om of dectrothcrapy In spjutJc 
IwUCTtj accrapiUho vtiy blUe a, comparri to the toolte wU^ ^ 
be obtatiKrf In the flaedd parafyen As n matter of fact the befgbu^ 
activfUcs of the spastic eitiemides may offer strong c^ 
IndicaUoni to its use In upper motor neuron lesions, muscle ntr^ 
does not occur except as the resolt of nonuse. Since the lotrer rooi« 
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Fm. 8 — Thofnai type of cmUper if&t vhkh may be ECKxfiSed u desired for a parolyik 
of Ibe kmv r\ucmll> 

Contractions of muscles produced by electric current are a valuable 
aid to rc-educatioQ and active motion Although the patient may not 
be able to produce dorsiflcxion s*oluntarfl> the ankle may be held In 
that position after electncal stimulation has produced dorsiflcxion 
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Dr« k nwntlis foUowiog the paralysis, the masses 

fhi* Unipolar stimulation will produce conlractioQS 

turiinni aff^ed by the weakest curreDts, because of 

faUguc in tboe muJclo mnst te 
to fpll muscle sense may be defective and the patient is nnsbie 

stlmiilnt?rtn affected muscles become less irritable and ompo^ 
alone mav rSnS!?^ ® spread of curretit to unparalyzed muscles 
trodes !3 ^ ^ patient Tbercforc, UpoUr efe 

alwavs take ni^ ^ Although polar inverswa does not 

nuin^«r of degenerated musdes, it occurs in such » I*y 

cle^e It is alsX'f^?^';^'' >h“tld be used « the utive 

used to'^re^? paralyzed muscles care must be 

tng musdes TM. f gcavitv from acting against the enntraa 

lo^ts and mnv movements of segments about ^ 

d!X «>' ertremfly to a position ol inot 

the leg on a boai at th^ter .nrf«. 
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Fkl la— a rittrple type of Ttlker I enflnary |»i p^l* U)d tall-beaiiot 

cutOT, vtay laehU In the hnt wmikiiif •tlmr** ©f ■ p»impl«»k poUeat, 

80 that It may prove more desirable to use bgbl cniwllne posterior 
nioided splints which may be removed casDv lor massage and passive 
movements There Is no reason for usmg heavy plaster-of Paris boots 
which are out of all proportion to the effect desired Adhesive tape 
straps from the sole of the foot to the dorsum of the leg may also be 
effective. 

^Tien the patient becomes ambulatory the most satisfactory splint 
to prevent footdrop Is one patterned after that shown in Figure 7 
This is a simple device and can be attached to the shoe easily As is 
usually the case the remainder of the extremity also requires support, 
A modification of the Thomas caliper splint may be employed (Fig. 8) 
A spring lock at the knee joint enables the patient to flex the knee 
when he sits When he Is standing or walking this lock doses and the 
knee is kept in extension. The additional footdrop splint may be at 
tached wry simply to this type of apparatus Figure 9 fTIustrates an 
other variety of ^lint which may be used when the residual paralysis 
affects the lower leg predominantly 

^ercise and Muscle Re-educaUon.— Very often the paraplegic 
patient Is looked upon b\ his physidan with the same air of bopdess- 
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Care must be eicrdsed In treating areas of skin in 
has been destroyed Bums are produced easily, and when 
once occurs healing Is difficulL _ , .i mntract 

^Vhen the nerves and muscles have recovered suffidently 
to faradic stimuli both galvanic and faradlc stimulation are a 
the purpose of the latter being to produce more prolonged or 
contractions. 


SpUntB, — ^We have found splints of Lttle or no use n^- 

of spastic paralysis of the lower extremities once it 
fonnities and contractures may In part be prevented from 
by massage and passive movements of the jomts WTien tM ^ 

Is confined to bed the extremities should be kept In 
abduction by the use of sandbags and pillows. The feet may ^ 
held up in a functional position in order to overcome a fon^™ 
of the feet, by a foot board which can be moved up and do 
frame of the bed to accommodate to the position of the patient ^ 
On the contrary much can be done by the mtelligent 
In cases of fUedd paraplegia Whae the patient is In bed 
may be avoided by the use of sandbags against the soles ot 
tient 5 feet and a cradle over the legs to keep the weight of ^ 
clothes off the feet. These require careful and constant adjostmeu 
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floor of tlus aisle consists of a board upon ivbich are painted square 
spaces which are numbered These vary In sue The patient attempts 
to place his feet within these spaces and as his skill develops the wider 
spaces are utillMd. The results of this method may be increased by 
hav-Ing the patient observe the DooN-ements of his legs in a mirror 
(Figs 11 12) 

e ha\e al» found that the movements of the lower extremities may 
be more easily performed in sll^Uy warm water This Is true of the 
cases of spastic as well as flaedd paralysis A Hubbard tank (Fig 
13) B an excellent means of carrying out these underwater movements 
Since the tank may be installed in the basement of the patient s home 
and is relath*ely inexpensive It is extremely v'aluaWe. 

These few examples of methods of re-education of the muscles of 
the lower extremities may be mulUphed many times In more ad 
vanced cases a stationary bicycle may be used or a rowing machine 
roay be eraplo>cd to advantage Just as In the re-education of the 
'ipper exirermties productivT educative exerd^ for the lower extreml 
ties intrigue the patient and secure his whole hearted co-operation 

^^NkEL Escebcises — Though not strictly a spinal cord disease 
Ubes dorsalis produces ataxia in the lower extremities which may be 
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sndutrd active cnrvlae. 

neas as Is the hemiplegic obc. JIany times massage, active 
movements electrotherapy and splinting are earned out u 

lively until the patient Is ambulatory and then his farther treatm™*^ 
neglected. ^ 

It Is necessary to teach the recovering patient to use his recov^^ 
muscles to his best advanUge He must be taught to walh a«atD 
one may feel that this will be accomplished gradually In spite ^ 
may be done our cases have progressed more rapidly as the res 
directed miwJe exercises and re-education ^ 

One of the simplest devices to teach the patient to use ha 
ties may be made of small Iron pipes and Is similar to a bahy*8 
The patient stands within this frame which Is on rollers and roa aa 
weight upon his arms grasping the sides with his bands (Fig. lol 
Another excellent method of re-edacatlon In walking Is to 
patient walk In an aisle bounded by Iron pipes which may be 
easily and upon which he may rest his weight as he progresses* t 
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4 In the standing position the patient should place one foot In front 
of the other With his hands across the chest he should Sex his knees 
and then slowly raise himself 

5 The second eierdse may be repeated end extended so that the 
patient places one foot behind the other This requires and educates 
the sense of balance 

6 Wth the feet together the patient should stand alone with his 
hands on his hips 

7 Wth the feet separated m a normal position of standing and 
without a cane, the patient should perform various acts with the bands 
and arms 

'Ihese exercises may be lengthened and enlarged as the patient de- 
I’eiops his coordination and of course are as valuable m cases of 
flaedd paraplegia of spinal cord origm as they are for patients with 
tabes dorsalis 

Surgery — Marked deforming contractures may follow neglected 
cases of spinal cord involvement. Attention has been called to the 
flexDT and adductor contractures in spastic paraplegia. Division of 
tendons peripheral nerve section such as severance of the obturator 
Dcr\’e 5 in adductor spasm and extensive posterior spinal root sections 
must be considered as a part of the treatment of these cases Often a 
bedridden patient may be made ambulatory by posterior root section 
After such a procedure the patient must be tr^ed thoroughly and 
persistently by re-educational ererdses and other physical therapeutic 
methods 

Modification of Treatment Because of Sensory Disturbances. — 
The loss of sensation Is variable os a result of spinal cord lesions 
Cauda equma invoU-ement fa characterired commonly by sensory loss 
about the buttocks This has given rise to the term “saddle anesthesia. 

Because of the sensory dlstorbances present extreme care must be 
taken to avoid decubitus lesions of the skin of the bock and buttocks 
The skin must be kept scrupulously clean and dry Alcohol rubs and 
the application of cocoa butter should be used fr^y If possible the 
patient should be turned on the side and propped there by pillows 
80 that strain on the paravertebral muscles fa avoided This distributes 
the pressure of the body over various areas of skin and allows the back 
to be treated cfBdentiy 

Harsh stiff linen sheets which bum the skin must be avoided The 
hnen must be changed Immediately If It becomes soiled from on in 
continence of urine or feces 

Decubitus lesions may be treated with excellent results by a few 
simple procedures at the patients bedside Care should be taken to 
dibride the ulcers of all necroUc tissue Undermining sloughing 
pockets of dead tissue should be searched for and removed After such 
ddbridement the wound may be gently cleansed with plain soap and 
water and irrigated with normal saline solution. It should then be dried 
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treated very successfully by a system of the 

described TTiere Is a considerable amount of liter ature con 
results of treatment of tabes dorsalis by Frfiniel eierdsA 

Frflnkel • has dewnibed two classes of ocerdso tb<^ tsujdit 

ndden and those for ambulatory patients In bed tne^a^ ^ 
to flex, abduct adduct and extend each leg natJeit 

simultaneously The knees and hips are also and 

should place the heel of one foot on the knee of the 
then pass It slowly down the Ubia toward the mav be 

should be carried out with the eyes opened and closM 
repeated twice dafly for as Jong a time as tbc patient s condJ J 

For ambulatory patients Frintel has described the following 
liable series of exercises 

r The patient Is placed with his back to a chair and to 

heels together is asked to lower himself slowly Into the cn^^^ 
nsc m the same manner Crutches or canes should ^ the 

may howevTr be necessary at first to provide the patient wi 
support of an attendant Tilting 

a One leg may be placed at the distance of an ordlna^ n^ilrtal 
step m front of the other and then returned accurately to tne 
position The patient may support himself during this eyerc»e» 
uecessary with a cane , ^ 

1 The patient Is asked to walk several steps slowly and witn 
dsioD 
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A ImuDectomy wis performed and the corapresslon dne to the bony 
fragments was removed For the last two years the pjatient has received 
masage active and passlw movements, eJectrotberapy and rc-educatrve 
eierdses. He is now able to walk with the aid of crutches Ha abOity to stand 
trith the support of ha crutch at the end of the two-year penod is shown 
in Figure 13 Persistent dally re-educalnr eierdses at home pla>’ed a very 
important pert m tha mans rehabDItatfon and he was seen at frequent 
intervals alter ha discharge from the hospital in order that new exerdse* 
might be provided as ha conditkm improved 

H S-, a 48-ytar-old housewife was injured In an automobile aeddent and 
suffered, among other Injoncs a fracture-dislocation of the fifth cervical 
vertebra. She immedately showed signs of a physiologic lesion of the spinal 
cord, with only a slight amonnt of molsoo In the arms and bands, Tbe legs 
were completely paralj'aed. For four months she had no treatment of any 
kind and no attempt was made to redoce the fracture whQe it was still fresh. 
The improvement in her ctmditloQ during that period was essentially nil 
When she was first seen to tha cUruc it was discovered that she not only 
had an incomplete lesion of the cord bat also a complete sabaracbnoidal block, 
Tbe dulocatlon had existed for too long a time to make reduction possible 
therefore a laminectomy was performed Immediatdy her symptoms began 
to doappeir She was started upon a course of systematic jiyifcal therapy 
Including beat, massage active and poaslve aercises Her re ern try was so 
rapid that sbe was discharged from the hospital fourteen days afto- the opera 
tloD and m three weeks from the date of discharge she wa^ed into the office 
for a ch e ck up vedt. Physical therapy has been used contmuously untfl the 
present, with special emphasis on re-edocatlve active purposeful movemenU, 
Sow leas than one year after operation she watts aJeme without a cane or 
other support of any kind and she can use both hands acoiratdy and 
noTitially except for a few fine moremnita. 
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mth a simple heat lamp and left exposed as long 
open air Cfoly aseptic surgical technic should be used In the 
of such ulcers, and daily care Is Imperative. Fre<pj«t , 

ultraviolet light has been of great aid In the rapid healing 
leaicms in our patients . toe 

In many spinal cord disturbances, perforating ulcers of tne 
and heel occur These too must be kept dean and free fro 
tion They are usually pamless and begin as a caDns pry 

tlon follows and if untreated the bone may become 
heat and ultraviolet ll^t exposures aid materially In keeping 
lesions dry and dean 

Report of Cases — ^Tbe results which may be obtain^ 
alstent use of these therapeude measures In spinal cord Inju 
be Dlustated by a brief redtal of the following cases 

C D (FJr 14) aged 46 recetred a fractore-dlsJocatlon 
lumbar vertAra In an autorooblle aeddent In 1939 There _f ^rine 

flaedd paralysis of both Wer extremfUes. Th« was the 6hh 

and feces and there was loss of •ensadoD over the area luppl^^ 
lumbar and aH the sacral segments of the cord. Six weeks elapae® 
injury before he was bmcfht for smgjcal treatment. 



CHAPTER SIXTEEN 


PHYSICAL THERAPY IN BACK INJURIES 
Hahry E Mock il D 

General Back Injuries 

B*cl.ache Is one of the oldest complaiDts of the human race. Failure 
of our profession to soKt more thoroughly the cause or causes of this 
condition and to rehe\e adequately the sufferers from back pain has 
made one of the most fertile fields Id the category of human all 
meats for exploitation by the many unqualified to treat the condition 
It Is not the purpose of this chapter to offer physical therapy as a 
cure-all for these back condltioiiK 

For the physician who Is teeiog the oaaslonaJ back condition or 
who fa unfamiliar with the rather intricate methods of diagnosing or 
differentiating between the various back lesions physical therapy may 
come 05 a new and eas> experiment to be tried out on such cases 
Undoubtedly a certain per cent of his patients will be benefited but 
a large per cent will be unrelieved and disgruntled not only with the 
physldan but with the method 

For the physldan who is prone to diagnose low back pain as a 
'’lacro-Ihac disease,” or a painful back following with negative 

X ray findings as a “back strain or a shpping vertebra or “slipping 
sacro-Qiac, and who has de\ doped the habit of treating all these con 
dltlons by the rather simple niethod of applying a back brace or a 
special bdl physical therapy may be frowned upon as a time wasting 
needless procedure True rather a high percentage of his cases may 
be relie\-^ of their back pam but In a large number such a procedure 
gl'es too prolonged a dfaabillt\ and lea'^es many a working man more 
or less permanently disabled due to the stiffening of the back muscles 
ligaments and aponeuroses. 

For the surgeon who fa thoroughly versed In the diagnosis and treat 
ment of back lesions who has tried out all the old methods of traction 
casts sacro-lliac bdts and back braces and who has seen the high 
percentage of failure to relle\*c niaD> persistent low back or to 

P^tnt permanent disability In man> compression fractures there has 
ueen a growing tendency to resort !o operaliv’e procedure vlx. bone 
pails or other bone-bridging methods Such a one If he has become 
to operath-e procedures ma> fall to gi\T the time and energy 
necessary to cany out a thorough course of physical therapy before 
wbjecUng his patient to surgeo 
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From the advertisements in lay Journals and from some of the 
therapeutic claims made by the manufacturers of certain physical 
therapy apparatus it is evident that the pretensions of this form of 
therapy equal or surpass the fraudulent claims made for drug therapy 
in the palmy days of patent medicmea 

It may be asserted that the medical profession has no pnority rights 
to massage, electrotherapy mechanotherapy or other physical therapy 
measures but when it comes to dealing m human health and human 
hfe DO lay institution and no individual be he physician or otherwise 
has a mor^ right to practice this or any other form of therapy without 
a thorough knowledge of diagnosis and an adequate understanding of 
the given therapy 

Review of the medical literature of the last two decades reveals the 
vast amount of thou^t and effort that has been given to this q;uestion 
of (hsabllng back conditions Many theoretical explanations ha\T been 
advanced by various authors to explain the causes of disabling back 
conditions especially the low back pain These theoncs have been 
adopted as p^tive facts by the profession Thus we have run the 
gauntlet of “aacro-iliac slipping sacro-Uiac sprains or sacro-fliac 
disease or displacements Then came the dia^osis of lumbosacral 
sprain and its differential diagnosis from sacro-lliac sprain ” More 
recently the weight of opinion has swung from this mechanical or 
anatomic explanation for these conditions to a systenuc or tone basis 
and thus the theory has been adsmiced that the true cause for many of 
these low back pains Is a ‘^yofasdtis Still more recently we find 
great weight being given to faulty posture and to the abnormal ana 
tomic constroctioD of the spine. During the last two years almost every 
report of a roentgenogram of the back refers to the relationship of 
the fifth lumbar vertebra and the sacrum and a faulty angle at this 
joint is frequentlj assumed to be the cause of the trouble 
Many of these diagnostic titles are still recognized by the profession 
as real conditions while others have been discarded or are not recog 
uiied as of real importance 
SchaufDer ^ sums up the situation os follows 

Ctreftd tUentioo to the history and to the mode of onset and course of the 
back pain wiH help to dedde whether one is detdlag with a sprain or a 
roe fhinlml strain, tor years sacro-Qnic displacements or sprains have been 
overplayed* Then the honors were divided between lumboucral and iscio- 
Qiic sprains or they were simply said to be a low hack sprain. Now the pen 
duhnn has swung far to the opposite side ai>d many articles in recent litera 
Jure claim that ail these back pains are toxic. Jlyofasdtis Is the popolar 

As always the truth lies between th extreme views. There are lesloos 
Piirwy mechanical and any associated Inflammatioo is of a traumatic type 
»nd not at aH of a bacterial type. There are many others which are purely 

MU 
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The physidon who Is willing to treat back lesions, aItboc|h he fa 
not completely satisfied with his diagnosis, too often uses Inadeqoate 
physical therapy measures because he likewise has an unsaUsfactmy 
understanding of real physical therapy methods. Thus I have seen 
patients who for months have gone to physicians for only dliilbemy 
treatments or for light treatments without receiving any benefit,^ 

The physician who Is accustomed to use back braces or speoal bact 
belts wilt find physical therapy, if used properly and for 
of maintaining function In a group of joints that are held tmmooiaied 
by the mechanism an Inv'nludble adjunct to his usual procedure. 

Host surgeons hesitate a long time before ankylosing one ot tM 
joints of an extremity Two or three joints of the back, howt^ 
be ankylosed without any great loss of function because of the gw 
number of bock joints Ihe loss of function when resoltog 
comes from the prolonged fixation of the after 
leas this operation on the back ts an extremely major an^) 
with real d^gers in many of our hands and should be 
last resort. The usual nonopemtive surgical procedure como 
carefully supervised and adequate physical therapy ^1 
such operations, WTien it is neoeMary and is performw thess^ 
fully directed physical therapy wiU prevent loss of funetton 
rcrtMiining back joints and will hasten the ultimate recovery ^ 

During the last decade physkd therapy has receued -j 

couslderatlon by the medn^ profession- ilany rathff e»rava^ 
claims for Its usefulness have made within the 
as from many sources outside the profession. Some form ot 
therapy usually requiring complltated and often expensive . _ 
for Its administration be« advocated for almost 
disease. Here again these back conditions have proved a lernie 
for the so-called “physiotherapist.” 

Almost every community of any stie now has one or 
medical institutions (or the administration of various forms oi 
therapy Here Is an actual advertisemeDt typical of such insn 
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Anatomy of Back n] & 

tberefrom, and cottieqoently injoriea of the spine ire liable to be ccKnpbcated 
by imtJvcnent titb« of the spinal cotd itself or of the emerging oerve roots, 
Fortbenoore It Is probably owing to the presence of the spinal cord that 
Injuries of the spine are particularly Ualae to be followed by fmictJooal 
disorder 

Musculatuii. — Tbe apparently complicated arrangement of the raoscles 
of region may be partly simplified by dividing them Into separate layers 
Of these, tbe first two appertain to the tipper extremity mcloding tbe 
shoulder girdle, and the fonrth and fifth layers are more truly spinal 
First Layer Trapezius latiaslraus doral 
Second Layer Levator angull scapulae, rhomboids 

Third Layer Senatus posticus superior and infenor splcnlos colli and 
caplui 

Fourth Layer Sacral and Lumbar Regjoas — Erector splnae 
Tboradc Re^n Tbocostalls accessorius, Icngbsunus dorsi spinalis dorsi 
Cervical Region Cervlcaib ascendens, transvemlis cervios tracheloina*- 
tffld cotnplexus bh*enter cervkis cplnahs coIU 
Fifth Ijiyer Semispicialts dorsi semisplnalU coHi, multlfidus splnae n>- 
tatores tphue interspWles extensor coccygts, bteriransiTrsales, r^os capi 
ta poitl^ major and mtnerr superior and Inferior oblique 


At first sight such a bald redtal of tbe diferent muscles as given in text 
books of anatomy is confusing and even Irritating Let us, therefore, en 
deavor to simplify the pirobleni as foIlowB 


Foarth Layer Tbe erector spinae” has a strong tendfawos origin from 
tbe mac cre^ tbe samun and tbe lumbar spines and divida Into three 
muscular masses. 

The outer — tbe sacmlumhaJts, with its praloogalkais mosculos accessorius, 
and cervicalis ascendens — Is attached to the angles of the riba 

Tbe middle — the longiaslmus dorsi with it* prolofigaUons transi'ersalls 
coDI and tmcbelomastold— is attached to the transverse processes of the 
lertebrae 

The inner — the spinalis dorsi with its prolongatlofis — is attached to the 
ipboui processes of the iTrtebrae 

Fifth Layer The greater part of the musdes constituting thb layer forms 
a mass which fills the space between the tnmsi-erse and ipujous processes of 
the vertebrae and the general direction of the fibers Is oblique Tbe Inter 
transi-enales pass between tbe transverse processes of adjacent \rrtebrae and 
^ Intenplnales between tbe spinous processes The semispinalls dorsi and 
the multlfidus splnae and tbe rotatores Bpmae pass obliquely between 
!f* processes and tbe vertebral ^nes The more superficial 

bundles pass ovtr several vertebrae, while the deeper bundles pass between 
•ajicoit vertebrae. 


(n — Jliny cati of proloonnf dlMbfllty .re ramtd by 

t »P<»Mrorti or retluT by lojudldouj treitramt of ,ucb 
K.r tiivic lavt formtd l„ 

a™ about this structure or its extensions 
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toxic a myofasdtis or arthritis Is similar to nnocukr or joint rheumatism k 
the limbs or to a tocdc neuritis In the back there b ibo a large groep of t 
mixed type. Posture was a predbposlog cause, or Injury an ^ting aoe, 
but the toxic clement is rcsponilble for the cootlnoance of the trocblc. 


It Is evident therefore that before an adequate line of treatment esn 
be developed for injuries of the back, a clear understanding must be 
had of the diagnosis and differential diagnosis of not only the trauma 
but all associated conditions which ral^t Influence the back disability 


Anatomy of Back, — The anatomy of the back must be thoroo^^ 
understood if one is intelligently to treat Injuries of the back. A 
of the re^onal anatomy once or twice a year is not too much to ask oi 
the surgeon caring for back conditions I am opposed to one’s 
simply a “back specialist” There Is too great a tendency to 
all general and local conditions In terms of back disease or Injury 
One must be a good general surgeon If he is to meet the sorP 
cal problems presented by back injuries Again, there are fieqi^^ 
associated Injuries In distant parts of the body, in the skull, ^ 
tremities the abdomen (as a ruptured liver or Iddncy w 
requiring general surgical knowledge which cannot be met oy 
genuine “back specialist” 


Spun, — The surgical anatomy of the spine has been 
many excellent anatomists and rlmlriaTw Rather than 
ent features of these articles the following quotation is taken 
Fisher’s book on Manipulcitve Surgery ■ 

A brief reference to some spedal points In the surgk^ resltan 

iplne and to the Donnal range of movement possible in the ^ -.^iitke* 
thereof Is an Indispensable preliminary to any discusslcc oi the 
therein which are amenable to trmntpnLiriffn and of the manipc™ . 
Involved, For the general anatomy of this complicated regi®^ rtMr five 
refored to thi textbook* of anatomy As, however, the latter «rmunt 

any reliable Information upon the movement* of the spine * , Lorett 

will be given In whldi we thaU follow the admirable ohservatl^ ca ^ 
The spine Is an column, the strength of which d^jends on 

that It c onsi st* of a number of vertebrae, the degree of The 

Individual bones being slight, but the sum of movemait is 
arrangement of the spine In a series of curve* also gives far 8^*?^ weakest 
to the spine for a vertfcal force Is decomposed by the cur^ 
mechanical point in the spine is where the cninparatlvely rigid cjoiwu 
meets the more mobDe lumbar portion , , .^hrrie* h 

The proionged nature of the disablement fahowing many 
not difficult to understand if we bear In mind the extreme 
region and the multiplicity of the Joint*, ligaments, and mtucle* 
therewith. The important Uct mart never be overlooked that 
traverse* the neural canal of the vertdsrae and that important nerves 


uii 
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physiologic coivc can be increased sll^tly the greater part of the apparent 
movement occurring at the ocdpito-atlantal joint 
LaUnl Flesion — ^As we have seen this movement Is always combined 
with a certain amount of rotation, but the lateral flexion factor is most 
marked in the lumber zone It h uiterestlng and important to note that when 
the Hilne fa flcied lateial flexion occurs at a higher level in this region, and 
at a lower levd when the spine b hyperextended 

Rotation — In striking contrast to the lateral flexioo element the rotatory 
element fa almost negligible in the lumbar region, but Is moat marked m the 
dorsal and cervical reglorc It fa not difficult to understand why this should 
be so if the r^er will glance at the shape of the articidar proceses in the 
different zones. Here again when the spine b fixed rotation occurs at a 
higher level than In the erect position but when the spine fa hypereitended 
It a kmer level Thus, by altering the degree of flexion or extension of the 
spine, the effect of rotation and Lateral flexion can be brought to bear on 
successive spinal regloiB. 



Fra- t — Coojtruftil abKsce f opper kft treia Tne proem f satim n. Weak back for 
yeaxt Recenlly tafered ilisht bjuiy with marked tuciTaK In back r**" 

Pathologic Condltiona. — The following classification Is one adopted 
by ^ author for the purpose of depicting the pathologic possfbUitJes 
In the spine itself as well os those pathologic conditions which are cx 
traneous to the spine but which may cause referred pain in the back 

I CONCEKTTAL DEFECTS 

A. Absence of a \Trtebra or portions of one or more \‘crtebrae 

(PIff i) 

1 Spina bifida occulta 
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Lioaiuent* — These are excecdbgly nmneroaa and for thdr drtaOed d^ 
scriptloo a tatbook of anatomy should be studied It will be loffidenl roeriy 
to mention that not only are there ligaments which stretch b e tween the th 
tebral bodies (anterior and posterior common hgamenti and intcrvertehnl 
discs) but also ligaments whldi connect the articular pro c esses, la min ae, 
splnoos, and tran3\*CTSc proccBes Further there are ligaments co oo ec ti n g 
the heads of the ribs with the bodies of the vertebrae and othen ccmnertlnf 
the necks and tubercles of the ribs with the transverse proc as ea. In the i^o« 
cervical and lumbosacral region there are other Important Hgnmmt s havtni; 
special functions. 


Spinai SuaoiCAL LANimARKS — A few of the most Important and 
of these are given Five minutes spent In committing them to memoey will 
be amply repaid 

Root of Spine of Scapula Interval between third and fourth dorsal 
Inferior Angle of Scapula Interval between seventh and dghih donil 
spines 

Highest Point of Hlac Crest (Interillac Plane) Fourth lumbar spine 
Posterior Superior Iliac Spine Second sacral spine 
Spinal Cord Ends First lumbar spine (transp^oric plane) 

Spinal Theca Ends Third sacral spine 


Moveuents op the Spine. — ^Thc actual mentments In the^M 
are really less than might at first sight be assumed on observing full 
flodon for a considerable amount of the appartDt movemeBt ts pel« ^ 
taka place at the hip Joints and some of the niovcmeot occurs between 
ikon and the spine. . 

If we arc deirous of ascertaining the actual movements of the spl^ 
some means must be taken of fixing the pelvis, and correclioo must befffl* 
for movement at the ocdpllo^tkntal joint Similarly If eiercbes ^ 
manlpulaUona are performed which are Intended to act upcc the spine iw*. 
the pelvis should be fixed. , 

The actual movements may be divided Into flexion extenslcu, mda ^ 
plkated movement— lateral flexion roUtkm There fa no such moytsnffiijD 
a pure lateral flexion for a certain amount of rotation InevitaWy 
p^Ia this. Similarly rotation Is alwaya accompanied a errtafa 
of lateral flexion It fa Important to remember however that there fa * 
turn in the degree of the rotatory and the lateral flexioti elements, 
lively In the various regions of the spliie The nature of the iDo%TJDenu 
largely mflueoced by the shape and the direction of articular surfaces 
Fl^on (Bending Fofwrrf) — This movement is mart 
iQinbar region and a possible until the nonnal forward convexity 
tMy obHt^^ The movement fa more marked tberefeve, to 
part of the lumbar rtgtoo In the cervical region flexion can occur 
phy^ologlc curve Is obUterated Mart of tWwaroit movement of 
the ocdpltc«Uantal Joint, dorsil re^« 

movem^ fa very slight but the nonnal couventy backward fa 
tocTcased 

BacknmD -Thb morarat b most fr« b ^ 
^ lower dorsal vertebrae. Very littk movement to 
(Drectloc occurs to the remainder of the dorsal regtoo and fa the neck 
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n. POSTtrUAL AND ACQUIRED DETECTS 

A. Kyphosis 
B Scoliosis 
C Lordosis 
D Spondylolisthesis 
E, Etorsal round back 
F Posterior displacement 

G “If the spinal column is not deviated laterally and Its nor 
mal lordotic and kyphotic anteroposterior curves are not 
exaggerated if the spinal curves which are associated with 
the habitual posture of the Indivndual are not so extreme 
as to threaten or produce joint and musde strain or disturb- 
ance of the visceral relations if the jxisture is such that 
there still remains a margin of «afety^ which allows more 
mobillly m all directions the spinal curves and the wei^t 
baring lines of the lower extremities may be said to fali 
within normal limits for the Individual under considera 
tion * 

ni Diseases or the Back 

A In the spinal column proper 

1 Oateo arthntls 

(a^ Usually hypertrophic 

(b) Ankylosing arthritis (Slrihnpell Marie disease) 

(c) Jlay be destructive type 

(d) Of unknown infectious origin 

(e) Neisserlan 

(f) Toxic, traumatic 

2 Synovitis (lateral articulation) 

3 Osteomalacia 

4 KUmmell s disease 

5 Vertebral epiphysitis 

6 Herniation of intervertebml disc 

7 Abscess of disc 

8 Spondylitis 

(a) Tuberculosis 

(b) Osteorujelltis 

(c) Sj'phnis 

(d) T>'phoId spine 

(e) SporotricbMls, etc, 

9 Tumors 

(a) Usually metastatic carcinoma 

(b) Sarcoma 

(c) GIant<e]Ied tumors 

(d) H>-pemephroma 

(e) Hemangioma of vertebral bodies 
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S roiupttf ifl 
ItvIuu n 

3 Hemlvcrtebme 
3 Klippcl Fell syndrome (absence of two or more cervical 
vertebrae) 

B Extra vertebrae 
I Eighth ccn,ncal 
3 Sixth lumbar 
3 Fourth lumbar 

C Faulty angulation of fifth lumbar on sacrum — a congenital 
spondylolisthesis 


Fhl — Sac-.Ejcd 3th himha r titeb™ oc Wl hw- 

D Sacraliied fifth lumbar (Fig r) ^ 

E Elongated fifth transverse process definitely Impinging up®* 
or nrtlciilatiiig with the sacrum or lliuni 
F Cervical ribs 
G ^lalpositions of cocQrx 

H Separate neural arch , 

I The slender Individual with almost a straight spinal 

the long waisted type seen most frequenUy in the neurouc 
or In subjects prone to develop functional disorders 


Pathologic Conditions H 

3 Contoslon of the cord 
4. Hemorrhage mto the cord 
5 Tearing of the ner\e roots 

(a) Brachial plexus ctulsion 

(b) Cauda eqmoa lesions 

C S u r ruim ding the spinal column — Soft tissue injuries 
I Strains — traumatic lumbago or myofasatis 
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B ’UHthln the spirwl canal 

1 Spinal menln^Lis 

2 Spinal syphilis 

3 Tabes dorsalis 

4 SynngomycUa 

5 Multiple sclerosis 

6 Cord tumors 

7 Poliomyelitis and mycbtls 

8 Cord changes due to pcmidous anemia 

9 Ertradural abscess 

10 Myeloma 

11 Vertebral artery aneurysm 

C Surrounding the spinal column . 

1 Muscular rheumatism, myositis myofasdtis (lumbago; 

2 Psoas abscess or mediastinal abscess 

3 Bolls carbuncles or abscesses with scar tissue lormiuon 

4 Osteomyelitis or tuberculosis ol sacro-IDac joint 

5 Tirmoni of soft tissues of back 

(a) Lipomas 

(b) Plloaidal cysts 

(c) Malignant tumors 

6 Progressive muscular atrophy 

7 Neuritis 

(a) Herpes roster 

8 Bursitis 

IV Injitrtes of the Back 

A, In the spinal column proper 

1 Fractures of body or lamina 

2 Dislocations 

3 Fracture-dislocations (Figs 3a 3b) 

4 Fracture of spinous or transverse process 

5 Dislocation at vertebral costal jomt 

6 Inplngement of eleventh and twelfth ribs 

7 Impingement of spinous process 

8 Sprains 

(a; Sprain fracture at tip of transverse process 

(b) Associated with partial displacements or rotatwos 

(c) Tearing off of osteo-arthritlc spin 

9 Partial displacements 

(a) The atlas upon the 

(b) Lumbosacral 

B Within the ^nal canal 
1 expression of the cord 
a Laceration of the cord 
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D Sacro-IUac 

(a) Strains 

(b) Sprains 

(c) Partial dislocation 

(d) Complete dislocation 

(e) Traumatic arthritis 

(f) Associated with fractures in the pelvic girdle 

E Coccyx 

(a) Fractures 
Hi) Dislocations 
(c) Contusions 

V Possible Types of Associated Injubies wthi Trauuatic 
Back 
A. Head 

1 SLuU fracture 
a Cerebral injuries 
B Chest 

I Fractured rfbs 
a Penetrating wound of lung 
3 Pleuritis 
4, Injunes of scapula 
C Abdomen 

1 Rupture of mesentery 
a Rupture of liver 
3 Rupture of spleen 
4. Rupture of kidney 

5 Rupture of stomach or intestine 

6 Contusions of one or more of these viscera 

7 Rare injunes to gallbladder or pancreas 
D Pelvis 

I Fracture of pelvis 
a Rupture of bladder 

3 Rupture of ureter 

4 Contusion of urethra 

5 Bladder and rectal disturbances 

6 Rare injuries to pdvic viscera 
E. Extremities 

I Brachial plexus imtaUon paresis or paral>’»Is 
a Sciatica 

3 Paresis 0 paraljtb 

4 Fractures In one or more extremities 

\ I OniEB Diseases men JIae Cause Paiotul ob Patiioloctc 
Backa 

A Focal infections 
I Tonsils 
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2 Sprains — tearing of ligaments 

3 Adhesions about the Joints or In the lumbar apooeurosfa 

4 Muscle changes 

(a) Tearing of muscles 

(b) Flbrositlc deposits 

5 Peripheral nerve injuries near exit from spinal cohimn 

6 Traumatic wryneck 

7 Contusions 

8 Hematoma 

9 Bums 

(a) Scot contractures 

10 Foreign bodies 

11 Penetrating and lacerating wounds 

12 Lumbar hernia 



Fra 3b — UueropQrtrrior xiew ibovs U1 ct» 1 efiUoattoo 
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C The injury may aggravate existing disease 

1 Osteo-arthrltls of spine 

2 Myofascitis 

3 Tuberculosis of spine 

4 Aggravating a preexisting deformity 
(a) As in an old infantile paralysis 

It Is evident from the above outline of the more common pathology 
involved in this question that the diagnosis and the differential dlag 
nosis of back mjunes and back disease furnish some of the most com 
plicated problerns found m medidne. 

D^gnosia. — The gross lesions of the back following trauma such 
as a definite compression fracture or a dislocated vertebra are not 
diOttcult to diagnose provided proper attention is paid to the history 
of the injury and to the complaints of the pwtient and suitable 
X ray pictures are takem Even In these conditions a thorough general 
examination is necessary to discover associated injuries or signs of 
associated disease postural defects or infectious conditions which 
may aggravate the injury and be of great importance in the prognosis 
^ce Davis (Vol II) deals with spinal cord injuries which usu 
ally follow fractures or dulocaUoos of vertebrae, conditions of this 
ty^ will not be considered m this chapter 
The less senous back traumas are far more difficult to diagnose 
So many associated conditions both m the spinal cord and b the gen 
eral systemic examination have a potential influence that it requires 
the greatest Ingenuity on the part of the examiner to differentiate 
between these and the alleged traunm, 

History — The history of the case is of the greatest Importance b 
diagnosbg these back bjunes If the patient is brought into the hos- 
pital foUowbg a major aeddent for example after a head-on coIll 
sion between two automobiles the history de\Tlops potentialities for 
oil kinds ol major and mbor bjunes to the bdi'ddual Here a care- 
ful physical examination is made of the bead neck chest abdomen 
back pelvis and extremities and often a catbetenred specimen of 
urine b obtained to ascertab tbc condition of the kidneys bladder 
flud urethra The x ray is brought b as a diagnostic aid as soon as the 
condition of the patient warrants The Injury to the \*ertebra b dis- 
wtred either os the sole Injury or as nssodated with a skull fracture 
fractured ribs a fractured pcKds or other bjuries 
Howe\er In those dlsablbg bock conditions which foil to show defi 
nite X ray patbolog> or which dextlop seieral daj^ after the alleged 
bjury the bslory assumes greater importance How severe was the 
njury? MTien was it reccii-ed? I\as the Injury due to a direct or an 
l^rcct force? Has the patient been subject to backache? Ha\e there 
DW pre\1ocs injuries to the back and if so what was their nature. 
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a Teeth 

3 Smus Infections 

4 Acute or chronic Infections anywhere in the body 
B Aneurysm or tumors 

I In chest 
a In abdomen 
3 In pelvis 

C Abdominal conditions 
I Gallbladder disease 

(a) Referred paiyduring gallstone colic 

(b) Constant boc^ pain may be only sign of gallstcoa 
a Appendicitis — especially retrocecal appendia 

3 Ulcer of stomach 

4 Colitis especially spastic constipation 

5 Diverticulitis, espc^ly of sigmoid 

6 Hernia 

D Kidney oondltioos 
I Pcrinephritic abscess 
a Kidney or ureteral stone 
3 Twisting of pedide of Udney — Dletl s ensb 
£ Retroperitone^ conditjoas 
I Tumors 
a Enlarged glands 
F Pelvfc conditions 

I Displacements of utcnis occasionaDy 
a Tumors of uterus 

3 Infections of adnexa 

4 Cysts of ovary — twisted pedJdes 

5 Prostatic dls«ise 
fa) Inflammatory 
(b) Tumors 

VIL Any or the Above Diseases SIay Exist 4? the Tm* ^ 
Given Injthiy to the Back 

A Tbe Injury may be only coincidental, neither aggra™tlnS 
nor contrfbuting to the disease 

1 As In metastatic carcinoma of spine 

2 As in gallstones 

3 As in tumor of abdomen or of prostate 
B Tbe Injury may be a contributing factor 

I As m osteomyelitis of spine 

a As in twisted pedide of ovarian cyst i-t,irv 

3 As in acute gallstone colic developing shortly after j 

4 As in acute retrodisplacement of uterus coming ^ . 
mediately after Injury and persisting until rellcveo 
manual replacement 
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Into vnned types o( traumatic neuroses It is sometimes extremely 
difficult to distinguish between the true organic and the functional 
condition or properly to evaluate each when there is a mixture of both 
in the same case 

X Ray — The x ray is invaluable to the diagnosis of back injuries 
It is too often neglected in cases resulting from mther minor acadents 
or is not resorted to irntD weeks or months later The late x ray may 
show csteo-arthrltic changes or other findings and because of the 
failure to take the earher x ray one is unable to say definitely that 
this or that condition was preexistent and that it has no relationship 
to the alleged injury 
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and when? WTiot vriu the position of the patient when injured— lit 
ting, standing, bending over, or erect? Has be had recent toothache 
or tonsDUUs or have teeth be« pulled or the tonsfla removed rccatiy? 
Has be been subject to colds or sinus trouble? What is the cooduico 
of the bowels? Has appendicitis been diagnosed or an appendect^ 
performed? Has he been jaundiced? In the case of a woman^h^ 
there been any pelvic complaints? In the case of a man, Is • 
history of uri^ry or prostatlc trouble? Has there been any n^eo 
loss or decided gam in weight recently? Has there bea sny fool t^ 
ble or pains in the calv'es of the or thighs? Whal a the 
nature of his or her work? Has there been any rewt 
sedentary to b^vy occupation? What have been the past Uinesses 
What is the family ^tory? _ . , , , , 

These and every other possibility which might 
the alleged back disability must be delved into in the history 

Physical Fmomos — ^The complete physical 
equal or usually greater Importance If the case is 
accJdent the examination starts with the bead 
part of the body that might have been injured, ^nnlis. 

routine examination as soon os the condition of the P>6ent ^ 

If the patient complains of back disability from 
the injured part is first examined and this is followed^ 
complete general examination Each physician any 

routine for this or any other examination in order not to over 

If the patient is in bed it may be difficult to turn him 
examination of his hack but this should be done If 
care being taken to avoid undue pain of nxjvement or toe ^ 

increasing his trauma. If the case is ambulatory rtand 

best started with the patient sitting on a stool Later he »n^ 
and, finally be should be in the prone position on the exanum^ 

Close but unobtrusive observation of the patient sboiU 
during the taking of the history while be is undressing ano^ 
the examlnatiotL Often data wiD be obtained in this way w 
be invaluable in arriving at a true diagnosis rtwaucti' 

In the case of a severe trauma to the spine, for SrSi if 

slon fracture one seldom encounters signs or sympton^ ot nw 
it has been properly treated On the o&r band the sigMjuw ^ ^ 
toms in some of these leas severe back injuries are so 
dlfiicult for the patient to express or give such 
that there is too often a tendency on the part of the 
classify the case as one of traumatic neurosis UnquestlooMiy ^ 
back injuries due to failure to receive relief after m^y of 

physidam and in the lines of treatment or due to -uffer 

a “broken back or due to a desire for compensation for 
ing abetted frequently by oversealous relath^ or lawyers do 
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X ray both views bong taken within two to foxir weeks and still 
another being made within a few weeks thereafter if necessary Too 
often the compression fracture will not show on the first films but 
the compression gradually occurs due to movement or weight bearing 
and the later film reveals the true condition In the case of persistent 
trouble the second third or ev^n the fourth film will be the only 
means of diagnosing the traumatic arthritis or the secondary tumor 
that, rather than some minor injury which was comddental most 
probably was the original cause of the back pain 
The following case reports fllustratc these points concerning x ray 
examination 


Case i — Dr T aged 5a attended a medical meeting WTien he sat down 
the fh-tlr lUd from under him. As be fell forcibly to the floor the bock of the 
chair itnick him In the mki-dorsal regfcm. He was immediately In excruoat 
ing pain and was earned to a cooch in the anteroora. As soon as the essayist, 
a noted surgeon, was through, he went to the injured doctor examined him 
throng his shirt felt a sweUfrig over hb raud-dorsal ipbe:, and ad>ised that 
he be taken to the essayist’s hospital at once for what was most probably a 
subluxatlon of a dorsal vertebra The patient was moved to thb hospital 
and early the next mormng i ray picture* — both views — were made of bis 
spine. An hour later the surgeoo and the roffilgeocJogist came to the pabeot^ 
room bringlog the x rays with them and told him that nothing was broken 
or dlslocat^ in his spine and that be would be all right after a few days 
resL No further examinatico was made by thb surgecxi The doctor sufle^ 
severely and required uwxphine for four or five diy* He had a special nurse 
who rubbed his back but otherwise no treatment was given. At the end of a 
week the patient cafled an excellent Inteniist. He examined the patient 
thoroughly and also examined the i rays. His findbgs re\TaJed almost com 
plete absence of breath tones in the left chest tenderness m'er the mid 


dorsal vertebrae, a spasm of the muscles on attempted deep brealhlog and 
an extremely nervous individual During the second week the surgeon began 
to plague the doctor about being a “neuro and the latter sensed this to be 
the feeling of most of the hospital staff Therefore, on the advice of the 
internist he left the hospital on the fifteoiih day gomg to his home On the 
anleenth day /earing that perhaps be was a ’Wixro " ^is doctor pot up and 
dressed and went to his office In a ta-xicab He could hardly stand the 
jolts of thb ride and after a few boors In his office be coUapn^ The pain 
^ extreme and he coold hardly breathe. He was taken home and the 
internist was called who again found a spasm of the back and chest musdei 
OT the least effort at deep breathing Ho advised the doctor to remam in 
The internist again visited the ho«pital and examined the old x-ravs 
rot could find no sign of Injury to the vertebrae The doctor remained 
^ ^ for a roorib althou^ after a week be could be helped to the tcrflet 
||y the end of the month the internist agreed with the ongmal suTBeon 
neurosis. HU opinion was strengthened by tbe^ 

Wd hoidinf. j,f.cthtdulrmpoMrbleforhU!n|nriei. 

In. ■"■'n’lsl Mini tlw •uUior to Kt Uili dcctof .ut 

Ion that while he to o “netiro yei he mljht haie tome bjoty t^ 4*^ 
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Always x ray the spine at the site of the alleged injuiy Trijcn the 
patient first presents himself If the site of the injury is not definltdr 
localized x ray well above and below the injured part la many obcj 
it Is safer to x ray the entire spine. 

It is still necessary to emphasize and reemphasize to the profeasioo 
the importance of taking both an anieropcstenor and a lateral 
of every spine requinug an x-rjj no maitcr whether for an injury w 
for a sitspcded disease Hardly a month goes by that I do not see one 
or more patients with a definite vertebral injury who has been m the 



Fjo tb~Smme cue with UtenU view nude three wwLa bier ibowiot maiW 
pre«loa bvclare of ijth donat vertebi*. 


hands of Bome otbtr phyBidan and who baa had an J ray cjamtoatlOT 
yet, when he li i rayed at our hospital the lateral vieWJ show a 
STra”. Asking for ond cunninmg the first J ray 6 ^ « 

find that only an anteroposterior view had been made This 
take the lateral view accounts for far too many failures In dtago^ 
and far too^y cases of prolonged back disability due to madeqoaic 
treatment (Figs 4 a 4 b) . 

Ag^n if the first i^ray plaure fa negative and yet the 
symptoms of Injury persist one should always resort to a secooo 
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The doctor was rather difficult to treat but gradually re co vered from hia 
pain and discomfort under rest heat, massage, and a b^y corset 

This case illustrates the faflure to secure a complete history or to 
give sufficient weight to certain facts in the history the failure of the 
ongmal surgeon to examine the patient thoroughly the failure to take 
a second x ray when the signs and ^rmptoms persisted and finally 
the failure to treat the case adequately because of faflure properly to 



sl*-LnmJ 1 jnd ny o( um ax uUo foor memUa laltr ibonbr a 

Durlkrd c«topn*4(m (nctim of Stli dom] Tr r t Hj ra ' 
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It took three-quarters of nn hour to secure a complete history from the 
patient Examlriatlon showed a definite knuckle deformity over the etghth 
dorsal vertebra He had several variable tender vertebrae, but the tmdcrwB 
WHS always constant and marked on pressing over thb eighth dctfsak At the 
writer's suggestion be was token to St Luke's hospital the oeit moraiiii 
for an x ray and possible treatment 

The X ray examination the next day showed In both views a very marked 
compression fracture of the eighth dorsal vertebra (Figs 5a, 5b) later I ex 
aralned the original x rays and agreed that they faded to show this fractore. 



Fw ja— Utpnl view cf am nj uLeo the dtj f Ilowin* tl* faih>rr 
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The doctor w« rather difiwUt to treat but grEdualJf recovered from his 
pim ind dfacomfort under reft, beat ma«ige and a b^y corset 

This case illustrates the failure to secure a complete history or to 
give stiffiaent weight to certain facts In the history the fallarc of the 
ongmal surgeon to examine the patient thoroughly the failure to take 
a second x ray when the signs and symptoms persisted and finally 
the failure to treat the case adequately because of failure propterly to 
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It took three-quarters of on hour to secure a coraplele history from the 
patient Examination showed a definite knuckle de/onnlty over the eighth 
dorsal NTrtebnL He had se\*eral N'ariable tender NTrtcbrtej but the tendenieii 
was always constant and marked on pressing over this ei^th donaL At the 
writer’s suggestion he was taken to St Luke's hospital the next morning 
for an X ray and possible treatmeoL 
The X ray exarninatlcm the next day showed In both views a ^•ery muked 
compression fracture of the dghtb dorsal vertebm (Fl^ 5 a 5 b) Later I a 
amlned the original x rays and agreed l^t they failed to show this frtctnre. 
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Differential DUgnosia 

Trauuatic Lumbago Myofascitis — The differential diagnosis 
between the traumatic back and certain diseased conditions Is not 
always easy but is of prune imp>ortimcc both in prescnbiug treatment 
and In those cases of a medicolegal character where the honest opinion 
of the surgeon Is necessary In deciding between liability and non 
liability compensation and noncompensation 

In the case of a slight Injury followed by a painful low back the 
question as to whether Is a “rheumatic lumbago” or a ‘traumatic 



Fta 6 — LklenI view oI qifaM hi cue f Mr B iboikb^ comptmlon fnctirre f fint 
end third lumfa*r itrl ilme. 


lumbago” Is answered with difficulty Muscular rheumatism or a myo- 
fasatls very frequently attacks the erector splnae rnusdes. If the 
Fluent states that he was lifting when the attack suddenly started or 
that be was carrying a heavy desk with a fellow employee who dropped 
his^ of the desk, throwing aff the wei^t of the desk upon the 
patient, or that be slipped upon some grease while walking through 
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diagnose the condition The mistake of c?T1tng hirn a “neuro” fa tb 
usual mistake when all these falbm are present, 

Cas* a — ^Mrs M,, aged 40 married, sustained a fall 0/ LuJe coiaeqpKBc e 
in March 1939 Ajiprcilmalrfy two weeks later ihe conij^aioed of pats fa 
her lower back A piod surgeon was consulted and after obtaining this hfatoty 
of faBlng and after examining her and finding pain and tenderwe neti the 
left aacro-DUc region, he Had an x ray picture made This was wgilht. The 
diagnosis of aacro-lhac sprain was made and the paticot was treated 'rilh 
bent massage and itrapplng. The pain peisfated and finally, after fi« 
months of treatment without relief the surgeon made another x-oy aam- 
laatkriL This film showed a ntarked metastatic carcinona of the left Oten, 
near the sacrchfUac joint 

Together with the surgeon I saw this patloit and helped to aptsfa to the 
husband that his wife had a bopdess incurable cooditlon and tried to nake 
him undcratand why It showed te the second x-ray when it did not ihw fa 
the fint one. Of course, the condition could haNt been dacovered arfe by 
the principle laid down above, vU . — tf a condilien ptniils vtd the pJt i-wyi 
ttere aega/rw repeat the x-rav mtkiH jMr wtis and nptai fli®* in t few 
wtij if nectiuirj 


Case 3 — Mr aged 60 an en^neer fril from his engine and s*™** ^ 

^ across a rail He was ranted to hfa hon* and the doeux was ailed. 
Exaralnalkm was negative but the doctor mggated that If the paikut w« 
ttffl in pain the next morning, be would lake him to the hospital for to 
next morning however the pallcnt was better and i» i ray 
then oc at a later date. Alter a week this patient got out of bed and 
around the boose and yard but always complained of pain In W* *P^ 

^ kri ed to get up from bed or from a chair and again when be tried to w 
down. After rii months he was sent to me for an exandnaticc, with ^ 
statement from hh doctor that the <dd rmm was tvmUng too modi out w 
and wanted to get a penstoou 

Tm history was Important, namely the fall across the raD. 
acted perfectly natural and showed none of the earmarks of 
hts complaints The eramhiation showed a definite spasm of the onsoe^ 
the lumbar regioo when be attempted to rise from the sitting positkiL 
Uon over the vertebrae showed no variable points of tenderness but * 
constant point of tendenMas over the third lumbar vertebrae. The 
OB^lko confirmed my diagnosis of compresslm fracture of the 

vertebra There was also a coomreaaioo fracture of the first tenlitf 
Tbro fracti^ however did not show upon the anteroposterte view ana 
without the lateral view would have been missed (Fig 6) 


faflurc to take an x ray here resulted in a wrong diagnosis and 
later to the patfent • being called a "neuro or exaggerator 


merentW rdagnosia.— One must be alert to discover diseu^ 
c^ditions of ^ spine which simulate in their early stages at kastj 

fk* fm>maf{r' H«.>t 
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FT^mtni rifm ibowcd tn old man who was definitely fuffering paiiu The 
back ^rnmfrutfaTn wii negative except for some llmltatloo of raotloo that 
cDold eaaHy be due to ostco-arthriUs and for a definite constant pomt of 
tendcmeis in the region of the fourth lumbar vertebra. The rectal eiamina 
Uoo revealed an enbuged, Indurated prostate that was undoubtedly malignant 

X ray examination showed a destructive process fai the body of the fourth 
hmihftr vertebra. 

Diagnosis was readily made of primary cardiioma of the prostate whh a 
secondary growth In the vertebra. 

The complete physical eiaminatloai, including the rectal eianuna 
Uon combined with the later follow-up x ray examination made it 
possible to differentiate this from an acadentai or traumatic condition 

It likewise saved the village of R a considerable sum of money 

when suit was brought to collect damages for the alleged accident. 

DiBpaovTNO Alleged briEFNESS — I have mentioned the importance 
of unobtrusively observing a piatlent carefully during the examination 
Occasionally a patient will complain of stiffness In the hack and during 
the exammation will show definite UrrutatJon of flexion movement. 
When the examination is completed see that the patient s clothes arc 
lying on the floor Tell him to dress and then apparently leave the 
examining room or otherwise seem to pay no attention to the patient 
OccasioQ^y such a patient will lean over and pick op bis clothes 
shewing that now that the examination is over his back is not nearly 
So stiff as it was during the examinabon 

One of my favorite ways of disproving an alleged stiffness m the 
back is the following I slip on a giovT and tell patient that I want to 
make a rectal exanilnation. The patient is placed in front of a low 
table or chair finger is inserted In the rectum and of course It is 
painful patient Is told to lean over the table or chair and it wfll not 
be so painfuL The examination Is kept up until the patient has flexed 
bis back equal to any normal flaaou These and many other methods 
can be adopted to prove the neurosis or malingering cases. 

Diagnosis has considered at length before taking up the prob- 
lems of treatment because of the surpnsingiy large number of these 
back injuries which receive various lines of treatnmt although no 
definite diagnosis of the real condition has been made I have seen 
tiMmy patients who should have been In bed at absolute rest, going 
daily to a doctor’s office for physical therapy treatment, namely 
J^^artx light treatment or more often diathermy or m some instances 
Mking and massage Some of these patients have had compression 
f^ractures undiagnewed Other patients with tnvlal Injuries have been 
in bed for weeks or fitted with a Taylor belt or given physical 
wrapy treatments usually light or diathermy and have developed 
true neuroses chiefly because of overtreatment. Therefore one cannot 
^le concerning the traumape back without emphasixmg the Imoor 
tance of diagnosis Tbe two must go hand in hand 
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the factory, if there were rritneascs to this sU^ acddcnt and fimOy 
if the examination reveals a de^tely lame back, then H fa practically 
Impossible to disprove the injury element Even if there fa a past Ids' 
tory of lumbago and the findings arc definitely those of lumbago tk 
slight neddent can be held to be nn aggravation of an existing cowH 
tiom On the other hand, if the patient gets a sudden attack of lu mbago 
irben arising from bed or upon turning over in bed, or foDowiM a 
Saturday afternoon of helping his wife dean bouse, then the queaoon 
of aeddent seldom arises and the case la dearly one of “iheumatxc 
lumbago ” As a rule, both conditions are exactly the tame. In these 
indefinite back conditions the question of injury would not be raised 
so often if an aeddent insurance policy or an employed* Uabi% law 
was not involved 

Posture, Body Mechanics, FutTFOor —In all cases of back InJ^ 
or backache, especially in the low back pain the surgeon must searoi 
for faulty posture, poor bo^y mechanics, and such defects as flatfoot 
A third degree flatfoot is very frequently the active etiologic fa^ m 
the allied traumatic back, the slight injury bdng only the eiDong of 
contributtog cause Months of prolonged treatment in such cases 
be avoided by discovering and stressing the treatment of the flatloc* 
condition. 


TUBEBCULoas SMNDYtms — This may be the cause of^^ 
and disability for which some tridal Injury fa held respon^® ^ 
appearance of a psoas abscess may be the first indication wmcii tJse 
patient develops to show the true condition 

KOsatHi ft Disease — Kftmmdl » disease or the development oU 
traumatic spondylitis months after the Injury must be differentiatea 
from the tuber^ous sjxmdylitis and from the osteoporotic type n 
arthritis 

In those regions still subjected to typhoid qildemics the “typbma 
spine' must likewise be considered In a differential diagnosis 

Metastatic Malionancy — This has already been mentioned 
spme is a very frequent site for these metastatic 
the x-ray may be negative, but one must persist in the x-ray 
the spme whenever the possibility of this conditlcm fa known to 
or can be suspected 


Case 4. — IL T_ 63 yeai* old, slipped on the Ice while workinj 

vflfage of R He completed his day's work but the next dxy 0“ I?! 

in his back and therefore went to the vfliage phyridan An X ray w *3 ra^ 
but was negative His back was strapped Pain persisted but be 
work off and on for a few weeks and then was forced to quit. 
months following this alleged aeddent he was referred to roe for 
and opinion as to wbether It was a tiaamatlc back, and for Wg*'*^**^ 
as to treatment 
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If you have no physical therapy department, get one Do not refer 
your cases to nonmedical physical therapists or to unsupervised tech 
Didans or to the dub gymnasium or to similar places where you lose 
the essential control of the patient and the more ess enti al contmued 
mterest in his recovery 


Spinal Fractums with Cord Injury 

Fractures should be divided Into those cases ha\’ing signs and symp- 
toms of cord Injury and those without cord injury 
Davis (VoL II) deals with fractures Involvmg the cord and there- 
fore these will not be considered here. However one ca nn ot refram 
from pointing out the importance of using physical therapy methods 
in such cases Many of these cases seem hopeless even after an early 
laminectomy Nevertheless a certain percentage of the hopeless cases 
do recover Nothing is more pitiful than to see a patient with a 
fractured back accompanied paralysis gradually regaining some 
power In his legs and yet unable to walk ev'en with crutches because 
his feet have b«n allowed to ankyiosc In an eitreme equinus position, 


Treatment — A laminectomy is important but the after treatment 
of these cases is equally If not more important Within the first 48 
hours some method of protecting the feet from the disabling foot-drop 
position is Om can use sand bags or better a padded splint 

fitted to each foot rrtth an elastic extending from the top of the splint 
to the leg just bdow the knee where it is attached by a small piece of 
tape. 

Within the first week light stroLlog massage of the extremity from 
the foot to the hip should start. This should never be a heavy massage 
lest one mjure the blood vessels now so poorly protected by the 
paralyzed muscles As time goes on the firmness of the massage may 
increase This can be judged by the tone of the muscles 

Musde-training exercls« nmlTar to those described in the chapter 
on Infantile paralysis (Legg Vol II) and in the chapter on brain and 
Bplnal cord lesions (Davis VoL II) should start not later than the 
second week and should be persisted in for months or until the patient 
can begin to exerdse and train his own muscles WTien this stage is 
reached occupational therapy planned for a definite purpose will be 
helpful in improving function The swimming and underwater exer 
cises so well described by Lowman (Vol III) can be utDlied in these 
OSes to great advantage. 

The following two cases will emphasiie the above points 


, S — M T,, aged 40 suffered a c oroprmion fracture of the fint 

um^r vertebra with immediate paraiyib of both lower estremJties. A 
™hiectoniy was perfomed The patient then lay In bed for eight months, 
ho was transferred to a wbed chair At the end of a year an^ 
he entered the surgical service at Su Luke’s hospital, under the care 
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PiTYsiCAL Therapy Axioms por Back Trkatmikt 

Given a trivial injury fa a nervous individual who Bhows a tendeo^ 
to exaggerate his concUUon, one can often rub in more diMblin^ cod 
ditions in a ireck than he can rub out fa a year 
In such an individual, as well as fn other neurotic types one cm 
employ diathermy, quartz lights, infra red bakers, and similar appa 
ratus to the extent of impressing him with the seriousness of the 
situation and thereby aggravating the neurosis. 

The dttlng of a back brace or a 5acn>illac belt ^ 
indicated fa certain cases, but fa many others such a procedart n 
equivalent to dooming the patient to a life of invalidism, 

It is often more difficult to get patients who have recovered tr^ 
back Injuncs to give up thdr back braces than it is to get some ow 
fracture cases to give up thdr crutches , 

If a patient Is a compensation case, the back brace 
etlolog^c factor in a compensation neurosis. The 
yesterday have been repfaced by the ‘'traumaUc neurosa of ^^7 
Given an ambulance-ch^ng lawyer and his medical cohort 
such a case with a cumbersome l»ck brace and you have a cotdd 
tion hard to beat 

The spine is made up of numerous Joints which are adjacfflt to 
two large sacro*£lIac jefats Immobilize these Joints for s^ 
time and stiffness Is bound to follow Massage and 
two best means of comhatfag anl^^losis here as well as in 
He who treats back injuries must know or have access to 
physical therapy Vm can 

Machine therapy alone fa not Intelligent physical therapy r 
turn a Tight” on these old hack from now until doomsday 
out any effect . ^ 

If desirable use a Hgb t or diathermy machine to heat the 
follow this with massage, ma 3 cle*trainfag excrcisefl and gra 
doses of work If you want a cure. , 

Physical ther^jy in 90 per cent of the cases consists of tflO" 
of trained hand work and of ability to get the patient to help 
In the other 10 per cent of the it may be necessary to 
with these some form of machine therapy or 

Common sense and judgment arc essential qualifications in b 
prescribfag physical therapy vv to 

A little knowledge is a dangerous thing* fa especially 
a technician A talkative technician or one wedded to a rfratf 

oferands may drop a remark make a suggestion, refuse to co^ ^ 
because her method is better or otherwise sow seeds of doubt 
dissension In the patient s mind to the cartent of nullifying the dcdcu 
of the physical therapy treatment 

A trained technician may administer but the surgeon 
vise the physical therapy treatment. 
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of Dr Holmbiad The patient coold move hb legs, but the lowcf extremities 
were entirely and markedly atrophfci The knees coold be flexed with alight 
lasbtance. The feet, bovreNTr were clawUke and were fixed In an exaggerated 
equinus poatioiu If the patient was held In an upngbt position hb weight 
rested directly on the tips of hb toes Dr Hohnblad fitted leg and thigh 
braces on this patient with a caliper arrangemoit which held the feet jost off 
the floor when the patient rested hb weight on the base of the calipers Dally 
massage mnsde-tialnlng exercises, and lesons in walking with the aid of 
crutches and the braces comprbed the plan of treatment The patient im- 
prtned In st rn^ g th but will probably never be able to do withotrt hb braces 
and walking cahpers, Thfa fa the picture of the patient who received good 
surgical treatment as far as the laminectomy was coocemed but extremely 
poor or no surgical after-care (Fig 7) 

CAte 6 — On vfalting a hospital In a nearby dty I was invited by the sur 
geoo to inspect the ward cases He showed roc a male patiait 50 years of 
age who had sufl'ered a fractored vertebra with cord compression some ii 
months previously A lamincdomy had been porforroed. The patient was m 
good coition but the paralysis of the lower extremities was still complete. 
A marked foot drop was present and U was Impoesible to doialflcx hb feet 
manually Thu patieot even though be should recover would be doomed to 
be a bed or whed-chaJr Invalid the rest of hb life. Thb surgeon stated that 
be did not take much stock In physical therapy 

Recent Trauua or Spine without Coed Injuey 

Recent Injories of the spiiM without cord lesions can be divided into 
(a) compression fractures of the body (b) fractures of the transverse 
processes (c) fractures of the laminae and arches (d) fractures of 
the spinous processes (e) dislocations and subhixatiom (f) fracture- 
dislocations (g) sprains strains vertebral locking etc. 


COMPRESSION FRACTUEZS 


Compression fracture of one vertebral body Is the commonest type 
It may be accompanied by similar fractures in other vertebrae or by 
associated fractures such as fractures of one or more transverse 
processes The usual mechanism Is a forcible flexion of the spine caus 
Inga crushing of the anterior portion of the body At times there Is a 
forward displacement of a small wedge of the body of the vertebra. 

TTw Immediate surgical treatment of this condition vanes from 
absolute recumbency to operative fixation by bone transplantation 
•cross the site of the fracture Between the« two extremes many 
methods of repair are recommended 
Personally I have seen very few compression fractures of the spine 
In which I felt that either an Albee or a Hibbs operation or any other 
W of bony fixation was Indicated Dixon, of Kansas City recently 
odv^ted m a dlnlcal meeting more operations early in these cases 
Claiming that better end results followed in his operative cases than 
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of Dr Holmbkd The patknt could move his kgs, but the kiwer eitremltla 
»rere entirely and markedly atrophkd. The knees could be flexed with slight 
ssistance The feet boweN-er were dawUke and were fixed In an exaggerated 
equinos positiofu If the patient was Md in an upright position his weight 
rested directly on the tips of his toes Dr Hcdniblad fitted leg and thigh 
braces oo this patient with a calrpcr arrangement which held the feet Jost off 
the floor when the patknt rested hfa weight oo the base of the cailpera Dally 
massage, musck-trainlng exerci ses, and lessons in walking with the aid of 
crutches and the braces co mprised the plan of treatmenL The patient Im- 
pro\‘ed in strength but wHl probably never be abk to do without his braces 
and walking calipers. This b the picture of the patknt who recdvTd good 
surgical treatment as far as the laminectomy was concemed but extremely 
poor or no surgical after-care (Fig 7) 

Case 6 — On vbiting a hospital in a nearby dty I was invited by the sor 
geon to Iiufiect the ward cases He showed me a male patknt 50 years of 
age who suffered a fractured vertebra whh cord comprealon some ii 
memths previously A laminectomy had been performed. The patient was In 
good coTKiltioo but the paralysfa of the lower eitremitks was still complete. 
A narked foot drop was present and It was impossible to dorsiflei bn feet 
minutny This patient even though be should recover would be doomed to 
be a bed or wheei-chair invahd the rest of hb life Thb surgeon stated that 
be did not take much stock in physical therapy 

Recent Teauiia of Spine wi t h out Cord Injury 

Recent Injuries of the spine without cord lesions am be divided into 
(t) corapre^on fractures of the body (b) fractures of the transverse 
processes (c) fractures of the laminae and arches (d) fractures of 
the spbous processes (e) dislocations and subloxations (f) fracture- 
dislocations (g) sprains strains vertebral locking etc 

COUPRESSION FRACTURES 

Compression fracture of one vertebral body is the commonest type 
It may be accompanied by similar fractures 10 other vertebrae or by 
JiModated fractures such as fractures of one or more transverse 
processes The usual mechanism 15 a forcible flexion of the spine caus- 
ing a crushing of the anterior portion of the body At times there Is a 
forward displacement of a small wedge of the body of the vertebra, 
'Hie immediate surgical treatment of this contflUon varies from 
absolute recumbency to operative fixation by bone transplantation 
across the site of ^he fracture Between the« two extremes many 
methods of repair are recommended 
Personally I have seen very few compression fractures of the spine 
In which I felt that either an Albee or a Hlbbs operation or any other 
of bony fixation was indicated Dixon of Kansas City recently 
ad\^ed in a clinical meeting more operaUons early In these cases 
claiming that better end-results followed In hfa operaUve cases than 
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In those treated by closed methods Chandler, of Chlca^ has recently 

f jubllshed an article advocating a bone transplant or a HIbbs openUKo 
n certain obscure fractures of the lamhuL"* He claims that many oses 
of persistent back pain are due to these fractures of the lamina which 
are extremely difficult to demonstrate by x-ray and are, therefore 
frequently overlooked Other excellent surgeons havT stron^y advo- 
cate open operations The preponderance of opinion stiH favors the 
more conservative, dosed method of treatment. 


Treatraent. — The principles of treatment govenung these compres- 
sion fractures are 

(a) Correction of the deformity by hyperextenikin of the spine 

(b) Immobnixatlon by recurnbcncy In bed vnth some device to 
maintain the hyperextension, in a body cast, with recumbency 
rest in bed and traction, a body cast that allows the patient to 
be ambulatory or a spedally built back brace 

(c) Immobilliatlon and rest for a variable period, ranging from 
ei^t weeks to six months 


WaUks i/e/Aorf— Walsh of Pittsburg, has long 
byperextension treatment of these vertebral fractures and has devel- 
op^ a special bed which can be raised in the middle, thus 
F^tlon of hyperextension to the recumbent patient Davis, of Erie, 
has developed a procedure which he claims will overcome the combes* 
skm deformity of the vertebra and restore its body to normal ihJD' 
ment This method consists of pladng a about the * 

rope or strap passing from the sling through a pulley in the ctf ing 
the anesthetize patient lies face downward and as his feet and 
are raised in the his weight rests upon the upper chest ManipuU 
dons of the spine are made with the patient fai this 
position A pIsLSter bed is then eppbed directly to the patient . 
is stfl] In this posidon Later ihU cast can be bisected and the bacx 
half removed to permit massage. 

Jont^ Method — R Watson Jones * of Liverpool desenbes a 
method of securing hyperextension and of immobllixadoo of 
fracture as follows 


Not only U a eeneral anesthetic qolte unnecessary but the position i^ 
qairo CM be maintained moch more easily by a conscious than by ® 
esthetiied ^tlent Althcwgb complaint la rmdi of acting and discomfort to 
anm whens ^e weight of the tnmk Is borne none of the paUenU ^ 
nl^ of pain io bock, so that we have not thought It neceisaiy to 
Bohler'i suction of Injecting novocalne locally One-quarter or c»e-d*d 
f* Riven half an hour befie ^ __ 

Two Ubles are art^ end to end with a space between slightly 
than length o the patlentls trunk The fi^table h raised cm ^ 
or chain so Oat it fa about two feet higher than the other although oot 
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wynttwl it is an advantage to t»e an operating table of adjustable height 
•o that the hyperextensioii can be attained gradually by screwing op the 
table after the patient b m position* Throughout the tratroent fleilan of 
the spine must be avoided The patient b therefore lifted jace downward 
on to the lower table and a double layer of stoctmette puDed o%‘er the tnmt 
and stitched over the shoulders and beneath the penneixm The spinous 
pro ce sses and th- flbc crests may be further protected by small pads of 
adhesive felt, but it b essential that the plaster should fit very closely bulky 
paddmg with wool or felt is to be avoided A closely fitting woolen bathing 
costume b an acellent snbstittrte. 

The patient fa now aasbted Into such a position that he b gripping the 
edge of the higher table with hb abducted arms the bead resting on a small 



Fx) Sa. — F.Timpk of Jooa wdocttn o( comiaewtoa Iraetmc of 

pillow The lower table supports hb lower limbs as high m the upper thfgh^ 
but between the groins and the neck there b no support- In thb pi»itrao he 
b nnable to prevent hb spine from gently sagging into full bypereitension 
(Fig 8a) The plaster b applied at ooce, and b weO moulded to the curve of 
the spine the sacrum and Dbc crests. The rubbing In of layer after layer of 
piaster gives just suf&dent pressure to Insure that the normal limit of hyper 
catensioo has been reached beyond thb no manlpulatloo of any sort b 
foiployed. The plaster should extend op to the neck, and although it may be 
^ out below each axilb to allow free arm mm-enjent none must be removed 
from the front of the thorax (Fig 8b) It extends well over the sacrum and 
Qown to the level of the trochanters and lymphyib pabfa with a small area 
cotjwt over each groin to allow flrdon of the hips. If the plaster cast is a 
closely fitUng one It fa not rwasaary estn in lumbar fractures to 
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Include dtber hip and we strongly deprecate the soggestioD tlat tboe 
patients should remain recambenl In a plaster bed or frame. 

As soon as the pltsler b dry the patient b encouraged to more ibcot b 
bed and fa tarrwd frequently to ovoid pulmonary congestion. Wsitiog ind 
hypotonidty of the spinal miaculature must be avoided From the leCTo d cf 
third day in uncomplicated cases defiaite exercises for the erector ifinicm 
practiced at regular intervab The patient should lb prone and Oft ^ i™ 
from the bed against resistance Each lower limb should be lifted w ith tk 
knee straight by hyperextending the hip. These eiercfaes involve energrtr 
contraction of the erector spinae and despite the plaster Jacket a patknt m 
maintain a better muscular tone In thb way than he couH if any imoont « 
massage and electrical treatment were possible . 

After 10 days the patient may get up and walk for 
We regard thb as a \*cry necessary part of the treatment not auy 
stin further assfats In maintaining muscular tone and establa bes the 
drculatk® which b e»ential for rapid unkm, but becanse n 
patient's mentality to normal. The sooner a man fa 
that hb back b broken and that he '‘will never walk again, toe 


certainly fa subsequent functional disturbance avoided . _ 

Prot^oo of the vertebrae fa necessary for focr moot^ If j 

being constantly practiced the pUster should be retained fctf tJ» ^ 
thb time. After x6 weeks, movements of the spine Jtsdi are 
a normal musculature and a normal drculalioo have bro 
wDl be no dlffi^ty In restoring fuD movement j?wrf*tta 

intennasajUf adhesions not as a rule be neceaury Wlt^ *“ 
the patient should be capable of resuming hb DormaJ ocenpaUen 


While as yet I have not had the opportunity of trying this method, 
it sounds simple, safe, and very rational ^ 

Hcmpai Uetkod—OtiKt authora have described 
treatment which combine exerdsc and massage fotujd 

ment of the fracture Hempcl • for Instance believes be 
a way of overcoming the objections against other methods o ^ 
hitherto employed When there fa no injury of the spinal 
patient Is laid on a bard smooth mattress at first Ijdng oo 

and after a few days on his stomach so that be can prop 
bis elbows To make certain that sinking of the mattrass ^ 

place, boards are placed between it and the bed are 

the pain caused by the fracture has ceased the back 
massaged (the patioit lying on fds xtomach) and gj 

the paiient is permitted to erased on all fovrs as a next 

exerase Having become proficient in this exercise the j, to 

pennitted to stand and litly to sit The object of the spinal 

secure perfect anatomic and functional restoration of tnc 


column without injunng the spinal cord 
Ifock s lleikod — By the methods which I have used 
these compression fractures the marked restoration ^ ° -IwiT* 
vertebral body that has been pictured by other methods has noi 
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Fm, ga — Com[irj«loii Incture of lU hnntar wrttbii. PufcDt to brpemloJoii p»»» 
OQ « BruUoni ftajse. 
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been secured yet the functional results have in the majority of cases 
been very gooi Various methods are used depending upon the giNTn 
CUV thus 

Rest in bed with traction to bead and lower extremities or traction 
and countertraction b> elevating one end of the bed- A sand bag or 
firm pillow is placed under the biaci. at the pomt of fracture to secure 
hyper extension 

Rest in bed with byperextensloo only In either of these methods 
the rest in bed persists for 8 to ii weeks depending upon the extent 
of the injurj 



Fkl pc — Stnu palkiU tnined Irom Bndf rd frame on to » art. Note the hyper 
csmkin 1 tViw metntelaed by ptOove pieced on the cut end hnWnff In 
nked poMoo Tbit traoffcr to tbe ait b pet/ormed duUy lo the purpoM n/ yt frty 
crri M tKe t the becL motciet. 

Usually a Bradford frame Is employed It Is bent in the region 
of the fracture so as to give a marked convexity to the firm canvas 
bed thereby providing the desired hyperexlension The frame can be 
provided with n removable stnp of canvTis at the buttocks to fadhtate 
the use of the bed pan The patient is firmly attached lo the Bradford 
frame by wide flannel bmders Thus hy turmng the frame from side 
to side the position of the patient can be changed while be maintains 
his bypereitenslon and thus the feared pulmonary complications are 
prevented After four weeks the paPent can be turned completely over 
OT the frame to lie prone upon the mattress The mattress has suffi 
dent pniows to raise the upper portion of the chest, thereby maintain 
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Ins the hyperexleiulon In this position the patient can be taught 
eaera^, such as pushlns his chest haclward by supporting hnmeil 
ujxjn his anJM, the amount of hypcncxCensIoo being thereby incrased 
If the ^ has been suffidcntly padded and adjusted with pfflows, the 
Bradford frame can be remove and massage can be given to the back 
muscles This procedure can be repeated daHy after four weeks, and 
the amount of hyperextension exercise and the strength of the massage 
can be increased daily The frame Is then reapplied and the patient is 
turned back into a recumbent position. 

Alm^ from the beginning of this treatment, massage of the extron- 
itles, abdomen and chest, and supervised exercises of the upper tad 
lower extremities can be Instituted The technician can even maaage 
a considerable portion of the back without unduly disturbing the 
^yp^extension position of the patient by sliding her hands cue cc 
either side, between the patient's back and the canvas bed of the 
frame. After four weeks, the amount of massage and exerose can be 
Increased, as desenbed above After six to eigbt weeks, the patient can 
usuafly be lifted from the frame on to a properly padded mattrtss. It 
1^^ to prevent this mattress from sagging In the middle by placing 
boards across the bed under the springs At this stage the patient 
should be taught to turn over in the prone position and with jiHews 
under his upper chest, to exercise by raising himself on his elbows or 
anm and again by hyperextendlng has thighs These exercises will 
m^taln and incr^se the amount of hyperertensiem of the spine. 
Mter eight to ten weeks the patient can be allowed to sit up In bed 
for short periods and to cxerose by bending forward gradually In* 
stifling the flcifon exercises. These should be carefully supervised 
at first, and should follow the massage treatment (Figs pa, pb, pej 

In from lo to la weeks the patient ran usually around hi *• wheri 
chair with wel^t bearing starting at the end of la weeks, pcxwWed 
^^ptoms of pafn signs of muscle spasm and sensitfve nodes ha^ 
disapp^ed Seldom and now practically never is a belt or back bnet 
applied to these patients For another four to eight weeks ^ 
patienU are carefuDy supervised massage and exercise are persisted 


^ based upon maintaining as large an o 

fun(^on In the Joints and musculature oi the back as possible without 
further compr^on of the fractured vertebra, with as great a rotora 
tion as possible of the form of the vertebra, and with firm unl(» of 
the fracture before weight bearing Is allowed The prevention of thick 
en^and fore^rtenfng of the ligaments contraction of the apoc 
eurosis Md a&esions and Erotic changes in the muscles due to 
atrophy f^ disuse is held of equal importance to prevenUng lurtbtf 
good hnUing of the fracture A 

am^t of these ctoges is bound to occur therefore the persisteDa 
in the massage and eierdse until all such changes are overcome is 
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extremely Important It is very easy for such a patient to begm to 
hold the back muscles more or less rigid to develop faulty jxjsture 
and otherwise to undo the early efforts if supervision stops too soom 
Heat of course is an excellent adjunct to the ma s sage and should 
precede IL Hydrotherapy In the form of hot tub baths is also effi 
caaons before the massage 

AH fractured vertebrae do not fall into the class of the cases Just 
described Some of them seem to recover completely without any treat 
ment while others continue to have symptoms in spite of the most 
careful supervision The surgeon must use his judgment in the handling 
of each Individual and will find that many will respond to the treat 
ment ev'en more rapidly than those Just described Again consideration 
must be given to the forms of treatment now being advocated by 
many whjdi allow earlier ambulatory care 

Cervical Fractures —Fractures in tbe cervical region usually 
need immobilixatlon for a period of six or eight weeks This can be 
accomplished by rest m bed with a jury mast traction apparatus by 
cast or by specially made neck braces with bead support A combina 
tJon of traction with the neck brace b most often used Frequently 
these braces or a cast is worn for six months 

llassage which is gentle at first, but which b gradually increased m 
force should be started within the first week while the patient is stDl 
In bed and In traction. The massage should mdude the neck shoulder 
and arm muscles I am opposed to a cast because it prevents massage 
and bter eierdse A brace can be removed and massage giv’cn Tbe 
patient should be placed In bed or on a table and Inimobllkaticm mam 
tained by sand bags placed on cither ride oi the head during the treat 
ment and then tbe brace should be repbced Tbb should be done 
every day or at least every other day After four weeks very shght 
actrrt exercise such as gently turmng the head from side to side and 
assisted active exerasc such as helping the patient to lift hb head 
slightly from the table, should be instituted After eight weeks pro- 
vided the X ray shows no contramdication, the brace can be removed 
for longer periods each day and the amount of exenase and massage 
mcreased rapidly By tbe end of lo to la weeks most of tbe average 
cases of fracture of cervical vertebrae without cord symptoms should 
be free of all unmobhliation and aD braces and should hav e fall f unc 
tion in the neck 

I have seen patients with cervical fracture still wearing a brace after 
six months with stiff neck due to ligament and muscle contraction 
who have been told that they must wear the brace for at least a year 
Unquestionably more attention paid to maintaining function in the 
wft tlssnes of the neck and more faith in the abihty of these frac 
''^'tiroe to heal would obviate the necessity often born of fear 
ot disaster of wearing these casts or braces for even six months Uf 
alone a j-ear 
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DISLOCATIONS AND 6UBLUXAT10NE 

Dislocations or subluxations of wrtebrae require careful raanqnila- 
tlon to reduce the luxation or subluxation If it fa in the cervkal regloc, 
the treatment fa usually done under anesthesia. The patient's heid sad 
neck protrude over the head of the table and rest b the operator's 
bands Then by a combination of traction, gentle but gradual flaioD of 
the neck, increased traction and of bnn^g the bead backward with 
the neck in hyperextension, the dislocation fa overcome. Pressure with 
the fingers Just belorr or above the site of dislocation fa linnly made 
to act as a fulcrum. In ad^tlon lateral movement of the bead, bring 
bg marked lateral flexion of the neck first on one side then on the 
other fa sometimes necessary Of course, all manipulation b the neck 
should bo entered Into with great caution lest the dislocated verte- 
brae abould be forced Into greater deformity and cause compression 
of the cord. 

Rest m bed with early massa^ should start almost at once, em 
exercise can start after two weeks A brace may be worn for four 
if the dislocation has been completely reduced or possibly for ei^ 
weeks If it has been bcompletely reduced Here agab the prolonged 
wearing of a brace or cast fa unnecessary 

Some of these cases can be reduced by applying heavy tractjco to 
the bead. However, li tMq fails by end of the first week, mampufa 
tion fa indicated 

Luxations and aubluxations In the dorsal and lumbar tegfoao^ 
extremely difficult to reduce by manipulation UsuaDv h3rpert^^f® 
of the back combined with traction will result m sufficiently 
duebon to obtab a good functional result However It fa b this ty^ 
of case that the patient often conqilains of pain and weakness b 
back for months and years These results occur too often snd t« 
symptoms In the different arc too slinnar for them to be 
as neuroses This « the type of case m which anfcylosbg operations 
win often give the best results. 


PBACTURS DISLOCATTONB 

Fracture-dislocations are more frequent flmn pure dfalocatioi^ 
must be handled as described for pure fractures In 
esp^ally In the cervical vertebrae manlpubtlon may be 
m ordtt to ov^me the dislocation In other cases operation 
advisable If the attempt to reduce the dislocation faifa, a booe gr* 
op«^ should performed to prevent further dislocation 

^ where this procedure seemeu 

advisable and necessary 

tte same eflort should be put forth as ally 
^ atrclae m order to maintain 

and to prevent the dire results of prolonged ImmobfUiation of 
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FiACTUMS or TRANSVERSE PROCESSES 

Fractures of the transverse processes are peculiar in their behavior 
As a rule they result m immediate disability with pain muscle spasm 
and tenderness even more marked than in many of the cases of com 
presslon fracture and these symptoms and signs will continue unduly 
long in spite of treatment Again the signs and symptoms will dis 
appear after a week m bed with heat applied to the back and the 
j^ent win begin to insist upon gettmg up The physician wDI catch 
him sitting up in bed m spite of his warnings and advice I have seen 
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DISLOCATIONS AND SUBLUXATIONS 

Dislocations or subluxations of vertebrae require careful manipuk 
Uon to reduce the luxation or subluxation If It Is in the cervical repcc, 
the treatment is usually done under ancsthesbu The patient’s head and 
neck protrude over the head of the table and rest In the opcntof’s 
hands. Then by a combination of traction, gentle but gradual flciioo of 
the neck, Increased traction and of brining the bead backward with 
the neck In hypercxtenalon, the dislocation Is overcome. Pressure wij 
the fingers just belonr or above the site of dislocation Is firmly made 
to act as a fulcrum In addition lateral movement of the bead, brfr^ 
Ing marked lateral flexion of the neck first on one side then on the 
other IS sometimes necessary Of course all manipulation in the neck 
should be entered Into with great caution lest the dislocated v^e- 
brae should be forced Into grenter deformity and cause compftsaoo 
of the cord , 

Rest In bed with early massage should start almost at met, im 
exerdse can start after two weeks. A brace may be worn for 
If the dislocation has been completely reduc^ or possibly for 
weeks if it has been Incompletely reduced. Here a^n the prolongto 
wearing of a brace or cast & unnecessary . . 

Some of these cases can be reduced by applying heavy 
the head However if falls by the end of the firrt week, manipw 
tion Is indicated 

Luxations and subluxations In the dorsal and hunbar 
extremely difficult to reduce by manipulation Usually ^ 

of the back combined with traction will result In suffidenUy 
duction to obtain a good functional result However It Is inUus 
of case that the patient often complains of pain end ^^®™***^ .v 
back for months and years These results occur too 
symptoms In the different cases are too similar for them to be aa^ 
as neuroses This Is the type of In which ankylosing opera 
will often give the best results. 


TXACTUM-OIHLOCATIONS 

Fracture-dislocations are more frequent than pure dlsload^’^^ 
must be handled as described for pure fractures. In »n 

especially In the cervical vertebrae manlpulaUon may be 
in order to overcome the dlsIocaUoo In other cases opersdon 
advisable If the attempt to reduce the dislocation faffs, a bo« 8^ 
operation should be performed to prevent further dislocadon j 

age to the cord I have seen only one case where this procedare 
advisable and necessary 

In the« the same effort should be put forth as “fl/ " 
sible to give heat, massage and exercise In order to maintain 
and to prevent the dire results of prolonged immobfliiatloo of jomis- 
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prevent Uuctenlng and contraction of the aponeurosis Daily exerases 
of the legs and arms active in character are supervised by the tech 
nlaan. By the end of the sixth week assisted active excrdsea of the 
back are started such as hyperfiexing the spine by the patient s lying 
prone and raising himself on his elbows or hands later by his lying 
on his hack and lifting his buttocks from the bed and finally by his 
slttmg up in bed first and later unassisted By the end of 

eight weeks unless the x ray shows definite contraindications the 
average case will have recovered and wlH need no further physical 
therapy 

rsAcnniEfi op spinous processes 

Fractures of the spinous processes are treated approximately in the 
same manner as fractures of the transverse processes 


PRACTURES or LAMINAE AND ARCHES 

Fractures of the laminae are treated when diagnosed as described 
for compression fractures Chandler of Chicago has described oh* 
sorre often undiagnosed fractures of the lumbar laminae which cause 
prolooged symptoms and which require bone transplants and fixation 
He has done e^mustlve work on the subject Following the operation 
of course there is rest in bed. I would add to this treatment measures 
of heat, massage and graduated exeroses (Fig ii) 


Sprains or Bace 

Etiology — Sprains of the back follow many accidents which are 
sufficiently serious to give a fracture but following which x ray evi 
deuce of fracture is lacking. Sudden twists or falls when in a strained 
position for example slipping while straining to lift a heavy object or 
having a sudden weight thrown upKin the straining body will also often 
result In sprains of the back As Id any other part of the body a sprain 
win cause a certain amount of teanog of the ligaments and attach- 
ments about the part ecchymosis or minute hemorrhages exudation 
and swelling 

Symptoms. — The pain is usually immediate causing the patient to 
stop work and rest, but after a few hours it may subside and be may 
return to work. The next morning or a da> or two later he Is so sore 
®i>d the pain Is so marked that he cannot get out of bed or be cannot 
•tral^tcn up The continued use of the back has aggravated the 
condition. 


pUgnosU.— It is estremsly taportnnt to diagnose a sprain eativ 
and to put such a patient to bed at absolute rest. Heat moist or dry 
«honld be applied at once If available diatbermy is a valuable means 



40 n* Physical Therapy In Back Injaria 

such patients up and around and apparently well at the end of six 
weeks even when the x ray has shown three transverse processes, fnc 
tured, displaced slightly, and still ununJted (Fig lo) 

Other cases which seem to be making satisfactory progress begin to 
grow worse and develop into the typical chronic back cases. Too often 
this change dates from the time the patient is told by another doctor, 
the interne, the nurse, a fellow patient, or some lawyer or member of 
the family seeking to magnify the Importance of the case, that be his 
a ‘TDroken back ” 

The term ‘Tiroken back ’ fa a potential trouble maker It brings fear 
and apprehension to the patient. It recalls cases beard of in the past 
in which the individuals never walked again It cames Ide^of 
grandeur due to the old days of frequent lawsuits when a ‘Tiroken 
back ’ was usually good for a $10,000 or %2 5,000 damage. 

I am not in favor of withholding from any patient the di i gnm h of 
fracture but if it was ever Justified it would be in these baii frac 
tures especially of a transverse process To prevent the above danger 
of apprehension from being bom in these cases I usually take hmc m 
draw a picture of a segment of the spinal column show 
patient, and explain to him how thfa little transverse proc^ ij 
but that it has no connection with the so-called broken back, tMt 
cannot possibly affect the cord and that there are so many 
transverse processes to take up its function that no great de j^a ge 
come from It I then explain ^t he must ke^ qinct for 5 “ ^ 
weeks in order to allow the fracture to unite, pomdng out ^ 0 
the union is only fibrous but that 6 brous unkm wID be 
give him full and good function of his back once more. In spte 0 
these precautions, cases of fracture of the transverse process 
become exceedinpy dlf&cult to treat. 

Treatment, — Personally I prefer to treat these cases by rest ^ ^ 
for six to eight weeks The mattress Is prevented from sag^g 'g 
placmg boards across the bed underneath the springs A soft p 
the small of the hack will bdp nmmtflln the normal lordosis ^ 

Heat should be applied at once m the form of Inrg^ 
fomentations with large folds of flannel as the agent, the 
held m place by a covering of rubber sheeting A binto 
applied. The apphcatlons should be frequently changM ana 
very warm Hot water bottles an electnc pad or an ordma^ « 
tne bulb and reflector may furnish the source of ij Ug 

as the patient can be turned over on his stomach (be sbouw 
relaxed and let the nurse and technician turn him over) 

Ing massage Is started At first this is a sedative massage 
to relax the spasm In the muscles and to relieve the pam- ^ 
massage Is increased and becomes both stroking and, by the 10^ 
week kneading or rotary In character Its purpose now is to 
drculation to these parts to overcome any muscular atrophy, 
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prolong the condition Allowing them to remain recumbent for three or 
four weeks without massage or exercise is only to foster adhesions 
pamful Jomts and a string of iodefuute sequelae that usually even 
tually lead to an erroneous diagnosis of neurosis Strapping the back 
with firm adhesive plaster and allowing the patient to go about is 
better tlyin the last mentioned procedure provided that the strapping 
is not too prolonged and that the patient does not develop faulty 
posture habits Rest heat and massage for the first we^ with 
strapping for the second week followed by systematic efforts to de- 
velop eMrdse and fonction wID rebeve the majonty of these cases 
witl^ three to four weeks However the strapping usually causes 
pimples and irritation and prevents proper massage If p(»sible It 
should be avoided Certainly tight strapping or the early and pro- 
longed use of a brace is often another means of cauring muscle 
atrophj contraction of ligaments and adhesions 

The commonest location for these sprains is In the low back 
usually a lumbosacral or a sacro-fliac condition The sprain in these 
regions Is too often not sufficiently serious to cause the physician 
great concern or to fustlfy the paUent s going to bed and being fussed 
with As a result i^dequate early treatment prolongs the condition 
allows It to become aggravated or results in sequelae which are far 
more difficult to reUeve Tbe latter will be coosldered under post 
traumatic cooditioos 

Rest, heat, massage and graduated exerdse are indicated and 
'houU start early whenever the history and findings suggest tbe 
possibility of a lumbosacral or sacro-IliM sprain As a rule I never 
strap these patients except possibly for two days to a week when they 
first get out of bed In a Limited number of cases a sacro-fhac belt may 
be indicated but placing a sacro-iliac belt on a patient and tilling 
him to wear It indefinltelv without daily renwval for massage tends 
only to doom him to invalidism Four to six weeks should be tbe Urait 
for the wearing of such a belt The belt soothes both the patient and 
the phyriaan often preventing the early discovery of sequelae that 
must be treated and removed if full recovery is to follow A good plan 
to follow when these patients first get out of bed Is firmly to belt the 
sacro-fliac region by applying an ordinary strap belt lust outside the 
imderdothes and passing it around the body just below the antero- 
■upenor spines of the ilium Tbe patient Is instructed to remove this 
for rest p^ods and for certain exercises He seldom becomes wedded 
to such a belt as he docs to the more elaborate sacro-Iliac braces Again 
let me repeat that the latter have their place but only In a limited 
number of cases and for a limited length of tmoe. 

Some patients will not re^xmd to tbe above treatment nor to any 
other form of treatment Certain of these either are operated on for a 
fiiaUon of the sacro-iliac joint or become permanent wearers of the 
>acro-niac or other form of brace "When I am forced to yield to one 
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of applying hent and gives the quickest rehef from pain Early mas- 
sage, rhythmic and applied gently at first but gradaaDv increased In 
force arud carried always In the some direction i e. upward and cwt 
ward will soon reduce the exudation and swelling As soon as the pain 
IS relieved or after one week active assisted and active oerdses 
should start to prevent contraction of the hgaments thicken in g of the 
aponeurosis and adhesions a^ut the joints. 

Treatment. — Aliovring these patients to be up and artnind and to 
assume faulty postures In order to relieve thdr discomfort is only to 
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prolong the coochtjon Allowing them to remain recumbent for three or 
four weeks without massage or exercise Is onl> to foster adhesions 
painf ul joints and a string of mdefimte sequelae that usually e\^ 
tually lead to an erroneous dlagnoSLs of neurosis Strapping the back 
with firm adhesive plaster and allowing the patient to go about is 
better than the last mentioDed procedure provided that the strappmg 
is not too prolonged and that the padent does not develop faulty 
posture habits Rest, heat and massage for the first week, with 
strapping for the second week, followed by systematic efforts to de- 
velop exerdse and function will rehevc the majority of these cases 
within three to four weeks However the strapping usually causes 
pimples and Irritation and prevents proper massage If pcasfble it 
shodd be avoided Certainly tight strapping or the early and pro- 
longed use of a brace Is often another means of causing muscle 
atrophy contraction of ligamenta and adhesions 

The commonest location for these sprains is in the low back, 
usually a lumbosacral or a sacro-IUac condition The sprain in these 
regions is too often not sufficiently serious to cause the physldan 
great concern or to Justify the patient s going to bed and being fussed 
with. As a result inadequate early treatment prolongs the condition 
allows It to become aggravated or results in sequelae whicb are far 
more difficult to relieve The latter will be considered under post 
traumatic coodiUons. 

Rest, beat, massage and graduated exerdse are Indicated and 
should start early whenever the history and findings suggest the 
possibility of a lumbosacral or sacro-fli^ sprain. As a rule I never 
strap th^ patients except possibly for two days to a week when they 
first get out of bed In a limited number of cases a sacro-iliac belt may 
be Indicated but placing a sacro-iliac bell on a patient and telling 
him to wear It mdefimtely without dally removal for massage tends 
only to doom him to invahdism. Four to su weeks should be the limit 
for the wearing of such a belL Thi! belt soothes both the patient and 
the physician often preventing the early discovery of sequelae that 
must be treated and removed if full recovery is to follow A good plan 
to follow when these patients first get out of bed Is firmly to belt the 
sacroiliac region by applying an ordinary strap belt fust outside the 
underclothes and passing it around the body just below the antero- 
superior spines of the fllum The patient Is instructed to remove this 
for rest p^ods and for certain eierdses He seldom becomes wedded 
to such a belt as be does to the more elaborate sacro-iliac braces Again 
let me repeat that the latter haw their place, but only in a limited 
number of cases and for a limited length of lime. 

Some patients will not respond to the above treatment nor to any 
form of treatment Certain of these dtber are operated on for a 
fixitlon of the sacro-Ulac joint or become permanent wearers of the 
tacro-Iliac or other form of brace. When I am forced to yield to one 
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or the other of these plans, I feel that In some way ray Ideals of treat 
ment have miscarried or have been cheated 


Strainb of Back 

Strains of back usually occur from less severe injunet than those 
which result in sprains In strains the signs and symptona are not ai 
severe as they are in grains. Faflure, bowev'er, on the part of the 
physidan or patient to recogniee these strains and to tr^ them u 
potential trouble makers often results In prolonged disabibty 

Tb^ can usually be treated as ambulatory cases but If the ripu 
and symptoms begin to grow worse or are prdonged for more than a 
week, I favor putting the patient at absolute rest and trraring Idm as 
described for sprains The ambulatory treatment consists of applylos 
a firm binder and having the padent report dafly for heat, massage 
and graduated active exercises The patient is instructed to take one 
or two hot baths a day at home In between treatments. I have seci a 
patient with simple stram who reported to the physical therapy 
tory for treatmrat grow markedly worse after the treatment. Tba 
usually occurs in the winter He b baked and massaged In 
office, goes out into the cold rides home on a cold street ca ^apdj hst 
night develops a severe attack of lumbago or myositis. Pbysw^ 
should recognize thu danger and If the patient complains of 
cold after offic e treatment, some form of hon>c treatment sbonki be 
substituted A baker to use in the home can be made or bonght 
reasonably or the physician can rent or lend one to the patient The 
^hnlcian can report to the home dally to give the beat and massif 
Unquestionably more attention must be paid to the effect up® 
patient of ambulatory pdiysical therapy than has been done in 


Lumbago Mvosme MYOFAficiTia 

Lumbago myositis and myofascitis arc all terms used to ^ 
acute painful back. The attack usually comes co suddenly ® 
after some minor Injury or more often after some unusual 

as overlifting or after a change from a rather sedentary occop* 
active or heavy work. ^ 

Th^ksgfvlng at a family reunion I played a otrenuous^]^ 
of old-fashioned shinny with a number of rny male relatives- Sev 
of our sons to college boys and wfaffe the old gu^ won 
yet we TO hard pressed It was a moderately edd day 
very rrarm and then cooled off rapidly Within two hours I 

Kvere It mtnated for two diyj and tlm ^ 

Was Ihb due to ttram, to the rapid teatin* and coolin* 

^ or to a foQj Irifectlon# I have no other evidence of a 
infection 

W e undoubtedly have trauroaUc lumbago and lumbago due lo m'" 
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tion Search should be made for the infection in all cases of persistent 
or recumng back palm The rapidity with which a lumbago will dis- 
appear after an abscessed tooth has been pulled has been noted many 
times However all pamful backs have not yielded to the loss of a 
tooth or e\en of all the teeth Other causes must be searched for before 
too many teeth, tonsils gallbladders etc, are sacrificed 
The treatment of these strain iumbagos when they persist Is rest 
heat, massage and graduated eierdses Often they will yield best to 
infra red twSuDg The ordinary electric ^ow for beating a bathroom 
is one of the best mfra red bakers that can be secured 


Loctong op Vertebral JoiNrs 


Acute locking of some of the vertebral joints possibly a ligamentous 
dysfunction rather than a slipping or slight dislocation occurs The 
condition is most common in the cervical region and m the neighbor 
hood of the twelfth dorsal and first lumbar vertebrae. It is a peculiar 
phenomenon and often mamfests Itself In the cervical region by a 
sense of sudden pain foUowed at once by a burning sensation in the 
neck, and later by a mermentary or temporary stiffness then it sub- 
sides. Occasionally It will be more severe will persist and will require 
treatment In a recent newspaper the case of a woman who dislocated 
her neck by suddenly turning her head was described From the de- 
scription of the case I beileve it was one of acute locking A year ago 
ray son grabbed his sister playfully about the neck and bent lir back 
ward She cried out held her hand to the back of her neck and could 
not move her head which was held in a fired sbghlly turned position 
I was home at the time and Immediately went to her assistance. The 
bead was fixed evidently by some locking in the region of the second 
to the fourth cervical vertebrae I had her sit on the floor placed a 
hand on either aide of her bead and lifted her upward aDowlng her 
body weight to be the force of traction At the same time I gently 
manipulated her head from side to side. There was a sensation of a 


sadden slip or give in her neck and she inimediateiy exclaimed that 
now it was all right. Only a slight tempxiniry soreness followed 
Similar examples of locking have occurred following the hitting of a 
bump and then being thrown upward and backward when ndlng on the 
back seat of an automobile In one such case examined two days after 
the accident the patient had a painful stiff neck with very little head 
mOTcment, The i ray was negative This case yielded to manipulation 
foDowed by heat and massage for three days A farmer boy was seen 
by me at his home in the country He had terrific pain In his back 
located in the region of the twelfth dorsal vertebra. His physician had 
^•en him hypodermics of morphine without any relief of the ruin 
The condition had foDowed the lifting of a heavy gram sack 

was marked over the twelfth dorsal vertebra and the first 
lumbar Joint. Ho could not jtand eramlnaUoii, let oJone manipXuiS 
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We Were not prepared to give him an anesthetic and the family refused 
to allow removal to the local hospital Traction was applied to his hjs, 
the foot of the bed was elevated, and a pillow was placed under Ms 
back He continued to suffer for almost a week, when the pain sod 
denly d isappeared Mennell ^ describes acute locking of the cosUl 
vertebral joints and gives very well-defined methods of manlpolaticn 
to overcome these Althougji physical therapy Is seldom needed in 
these cases yet physical therapy and mampulative surgery are lo 
closely related that it seems proper to mention them here, 

Sunilar lockings may occur between two adjacent transverse proc 
esses or between an elongated spinous process and its fellow Manipu- 
lation IS necessary for relief Prolonged pain following some of these 
cases of locking between vertebrae are undoubtedly due to a perabtenl 
synovitis Heat, massage and gradually increasing exercises are like- 
wise indicated in these cases 


Wbynick 

Wryneck or stiff neck is almost as common as lumbago The onjl 
nary case will usuaUv disappear without treatment or idth heal ana 
massage Wryneck following injury to the cervical vertebra « W 
sprains In tWs region often requires prolonged treatment by heal, 
massage and graduated exerases 

PoSTTRADHAnC SbQUELAI 

Any surgeon doing a considerable amoimt of reconstrudJve 
will see a great number of traumatic cases weeks and months 
acute injury They are referred for treatment to overcome cerwu 
sequelae which are the result either of the injury or of the tieainiem 
given A high percentage of these are back injuries. 


Fractuiied Vertzbrak without Cord Injury 

Etiology- — The persistence of symptoms In cases of 
fracture of one or more vertebrae or of fractures of the 
spfnous processes beyond a period of three months usually ipygtg 
that Mrtain sequelae have developed which must be discovered m 
treated if the given part is to secure complete functional recovery t 
usual causes for these persistent symptoms are 

A. Failure to diagnose the fracture and to institute proper 
meat early Ne^gence In taking a lateral i ray picture B 
cornmonest cause of diagnostic failure 

nn «hr«rf n .. . - » 
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Too short a period of active treatment of the fracture 


_ - pi^vc ueauneuL ui uic n 

C Too proioDged a period of active treatment by 
form of Immobilization 
D Too much dependence upon a back brace 
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E Tbe surgeon s waning interest in the case after two or three 
months 

F Tbe development of functional neuroses 


The following short rfeumis of cases Illustrate these conditions 


Case 7 — Mr C S 35 years old was treated five months for a lacTo-fllac 
condllloo. He had been kept In bed for a month, was fitted with a lacro-Qiac 
belt, was given bght treatments and was finally told to go to work He at 
tenroted light work, but tbe next tnornmg be oiuld not stoop over to pull 
on nis shoes. He was seen several times by his doctor but the litter had 
“seemed to lose mterest In my case,” accordfaig to the patient He was 
finally referred to St, Luke s bcepltal where be came under my care, 
Exiuninaticm showed a definite point of tenderness which was constantly 
located, at each examination directly over tbe foorth lumbar vertebra. 
Movements of the back especially ^en be attempted to straighten up 
from a stooping position caused definite rigidity or muscle spasm in the 
erector spinae muscles of this region From the h^ory of the case and from 
these findings a dlagnoah of protable fracture of the fourth lombar vertebra 
was made and the x ray was then ordered Tbe lateral view showed that a 
smaD wedge of the body of the fourth lumbar vertebra was broken off and 
db^laced anteriorly There was a sU^t depression of tbe anterasuperior 
border of tbe body of the fourth lumbar vertebra The anleroposteriof view 
failed to show any evidence of this Injury 
The case was reported as one of fracture Tbe original doctor was asked to 
tnaJl in his X rays so that we could see If this was present at the time of the 
original injury His x rays bad been made only In tbe anteroposterior view 
My X rays and the onginal i rays were then subnulled to another roentgen 
ologist, who osUed the condition an oateo-arthritls. They were then sub- 
mitted to Dr Hollis Potter who raid that tbe conxlltion was a fracture and 


potnled out that osteo-arthritb must always Involve the articular surface 
whkh was not affected in this case (Figs. laa, lab) 

The patient’s pain and muscle spasm were due to the prolonged hnmobill 
ration of the back musdes and Joints by the sacro-QIac brace to holding 
than stiff because movement caused pain and to periods of attempting 
active exerdie and work before be was ready for tbeiiu Ortainly there was 
DO surgical treatment Indicated to remove or replace this wed^ Further 
Immobtluatloo offered neither temporary nor ultimate relief of tbe situation 
Tbe treatment instituted was first to explain the condition to the patient 
in commoo sense terms and to secure his coOperatlon. Then he was put to 
bed, and the back baked and hot fomentations applied alternately every two 
boers Massage once a day was started Immediately Simple very graduated 
oennses were gi\Tn at each period of massage, ^Ticnever pain or muscle 
*PMm appeared, the exerdsca were stopped and were not carried to that point 
for three days. After two weeks he was allowed to go to the physical 
“CTapy department In a wheel chair for the Boroe treatment After another 
be was allowed to walk about and to go to the occupational therapy 
department for light work He was discharged at the end of eight weeks 
^ of a broken back (for Ihb fracture had healed albat with iffeht 
dcfoi^ty long before I saw tbe case) but of tbe soft tissue ankylosis which 
“Id de\Tloped from proknged Immobfliiatlon and disuse and whidi caused 
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muscle spasm and pain whenever undue stress was apphed to these buk 
Joints, 

Case 8 — Mr 0 S , aged 57 a raflroad engineer, suffered a conpreBioo 
fracture of the third and fourth lumbar vertebrae. He wel^wl 200 Ib. He 
was kept at rest in bed for six months and was then fitted with a back bnce. 
He bad not been able to return to work. He was referred to me to ascertiin 
If anything further could be done or if this man should be penswoed. 

Eraminatlon revealed a very heavy short man who weighed 140 ib ^ 
Ing gained 40 fb during courae of rest and treatment His back 
rigid in a leather and steel back brace. The muscles were slightly rigid m 
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motion but there vras do miode spawn. The patlect'i chief complaJot w»3 
pnin tnd wtflhness In his back 'fihea he attempted to go without hh brace 
In addition he had nrellmg of the aidcles which had developed since he was 
allowed out of bed and be had flatfeeL His basal metabolism was oormab 
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Phyilcal therapy a reducing diet, foot cierdies, and gradually giving up 
bis back brace resulted In improvement in the be(± mosdei, the disappear 
ance of the swelling in the lower legs, and the loss of ao Ib in wdghL At 
the end of six weeks he was going about constantly without his bnm and 
without complaints He was allowed to go to hb home In Ohio. In four 
weeks be returned to lu with the ankles again swollen and wearing tk 
brace He refused to stay for further trratment and has since been retired on 
a pension. 

Ihe broken back of course was the eiddng cause but his great gain h 
weight his becoming wedded to a back brace with its accompanying wea^ 
ing of the back mi^es and stiffening of the back Jdnts, combted with a 
spirit of giving up and accepting a pension, were the real causes of thh njfflj 
disabflJty AH these could have been prevented and overcome If he bad been 
willing to put up a fight. 


Casi 9 — A. R. who wa* injured In an aalomobfle accident fa MkfagM 
was taken to a hospital and an x ray (anteroposterior view ady) ww 
of his bacL No fracture was found. He was kept in bed for two ^ 
a diagnosis of a contused back and was then discharged He 
home in Chicago and was under the care of an ostecpalh for two 
be consulted a lawyer and started suit against the owner of the lutomo^ 
Ha lawyer referred him to a do^r who x rayed hb back and fa tk 
view discovered a corapreaskm fracture of the ftm lumbar mtew^ 

4a, 4b ) He reported to this doctor dally for light 
was given At ^e end of 10 weeks the insurance company favoJvtd " , 

the patient to me with the consent of his lawyer for 
the evidence of the io-w«ks old compression fracture which badpracuc^ 
gone untreated The paUent had muscle spasm and pain on 
undue fleiion roovements of hb hack. The pain and 
csosed the pjatlent to hold his Harfe qoite ri^ As has been 
tha protective fmmobfiiaatlan of the spine can cause partiaJ tuxyiCHD 
cootiactlou changes in the soft tissues about the spinal Joints. _ 

The patient was more anxious to secure a good recovery ‘* 1 ^, (nt 
tured back than to secure a large setUemenL He agreed to lace 
and was ve^ cofiperaUve. He was rcfefTed to our physical tbenjv 
ment for daily treatment consisting of baking the back (beat) . 

graduated exercises I could see no reason to treat the Vrtce. 

^ter 10 weeks by putting the patient to bed or by *PPJ>^« 

These would only have added to the stiffening process wW^ ^ 
begun In hU beck At the end of a month his case was se^« 
amount and be retamed to his regular employment of trartliog 

The above cajo njmtrate that It is not the fractured " 

that gives the prolonged disability in back fractures but tM o 
obvious at other times obscure sequelae that follow in t« 
such fractures 


Treatinent— AH during the active treatment eveir 
made to keep up muscle tone normal body functions, and a ^ 
roent^ altitude As soon as such treatment is safe exerdses 
added to prevent loss of Joint function. Then os the case becon 
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ambulatory bdts or braces that may undo all these eSorts should be 
avoided as far as possible If they are applied the period of weanng 
them should be limited to only a few weeks Start more active beat 
massage exercise and occupational therapy as soon as the case is 
ambulatory and persist in these until full function and working ability 
are regained Do not allow your interest m the case to wane until the 
patient has recovered There vrfll really be no need of a convalescent 
penod after treatment has stopped If this program Is earned out 
Recently I examined a ^rl with a ajoipresslon fracture of the sec 
ond lumbar vertebra. She was being treated adndrably Her doctor 
remarked that one of the nurses In tlris hospital had suffered a fracture 
of her first himbar vertebra six months ago and that now she was 
doing full duty A little later he sent for this nurse She was a healthy 
very cheerful girl standing very erect and In response to the doctor & 
question Arc you weanng your back brace? she replied ‘Oh yes 
I couldn’t do without it 

On further questioning the nurse gave the following Informabon 
“I was in b^ seven weeVs and then they put on this brace and I 
was able to be up and around and went back to duty at the end of 
three months Yes I leave the brace off at nl^t and try for a few 
hours once a week to get along without it, but I soon get so tired and 
my back Is so weak and sore that I am ^ad to put It l»ck on. 

Oh I fe^ so good and am held up so straight by this brace that I 
don t mind wearing it at all 

This nurse was becoming wedded to her back brace. Her doctor 
agreed with this and was deeply Interested in my suggesbcms This hos« 
pital has an excellent physic^ therapy department, and yet this nurse 
had never been given massage and back exercises. I suggested that 
these should be started and that each day she should go an hour longer 
without her brace As the strength and function of the erector spinae 
muscles returned she should be able to leave off the brace altog^cr 
probably at the end of three weeks She had been told to wear the 
brace for a year At the end of that time some such a program would 
be necessary anyway Her fracture was long since healed WTiy con 
linue to wear the brace for a year and make it even harder to go 
without it at the end of that time? Ask any lady who used to wear a 
corset constantly how it made her feel at first to do without it 

Ou) Sprains op the Back 

The majority of these sprains which have symptoms persisting far 
bejond the period when recovery should have occurred are located m 
the lumbar region of the back — usually in the lower lumbar and in the 
\ncmity of the sacroiliac joint*. 

Byinptom*.~Sprams in the cervical region usually manifest them 
by var>dng degrees of wryneck and jneld more readpy to heat 
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and massage, even the massage the patient gives his own neck rmades. 
Occasionally one will sec persistent symptoms from such sprains where 
some form of neck brace or collar has been used for immobHuitJoii 
for any considerable penod Such conditions will yield to beat, mas- 
sage and graduated exercises Sprains m the dorsal region are nn cnnv 
raom Here, again, persistence of symptoms too often Is the result of 
prolonged immoblliiation. Therefore attention must be directed chiefly 
to these old persistent sprains in the lower lorabar region. 

Etiology — ^They are usually due to Inadequate treatment during 
the acute condition wherein the patient is allowed to r ema in 
tory but, because of the pain on movement, he holds his back qmte 
ngid — a condition of self protecting ImmobDixation. One sees a 
condition in bursitis or other acute affections about the shoulder 
when the patient, for the purpose of relief or protection 
cames the arm adducted to the side of his body After a few weets 
becomes more or less fixed in this position- 

Another cause for these old sprain cases m the back is tooprol®^ 
an immoblUiaUon by treatment The patient Is kept m bed, 
any effort at physical therapy for three or four weeks tbeOjO^iw 
he stm has pain a brace or a wide belt is applied which OTOtmo 
iininobfliiation Effort to use these back joints causes the same jbjj' 
and discomfort that occur in any other part which is unduly 
bnixed 


Pathology — There are signs and p^mptoms descrl^ 
entiate between a aacro-Qiac and a lumoosacral sprain but 
not always conclusive. Tlie pathology in cither case is ^ the 
contraction and thickening of the joint capsule, thickra^ 
aponeurosis foreshortening and contracture of muscles due 
being held in the position of greatest comfort and 
have formed at the site of the exudate and the sU^t 
which accompanied the ongmal sprain ^Tien dne 
sprains in back Joints just as be does the common ankle spram 
then better understands the possibilities. 

Diagnosia, — These cases are often extremely difficult to 
Many of them have developed neoroses — ‘mlsimderstood 
call them. The patient s suffering is misunderstood by the 
the famffy who often make the patient fed that there 
wrong with him The patient soon develops an attitude of 
anderatood. He win not talV of his condition except with 
friends end he soon begins to search for sympathetic listeners 
gets the habit ol talking about his ailment. The patient canM' 
the peculiar spasm in his back on crtnln movements, 2^^ 

cannot find a cause for it he develops secret fears and 
unconsciously begms to exaggerate his complaints and to msb 



Sciatica 


curt« i«i CLQ 
Vofm liJ ^ 

certain signs when being examined He cannot understand why his 
trouble persists why he cannot be relieved why his doctor cannot find 
a cause In short a of misunderstanding de\elops which leads to 
this rather frequent development of neurosis in back cases 
A pure back neurosis is not common Underneath the nervous 
pheDomena are usually one or more organic conditions in the back 
which when discovered and rdlevcd cause the neurosis to fade away 
The X ray Is usually of no avail in the diagnosis of these old spraios. 
The ordinary physical findings may be of little help Usually how 
ever a systematic, careful routine examination of all the back Hp 
and leg movements will show that certam ones of these are restrict^ 
or are causing more pam than other movements Occasionally there are 
symptoms of a sciatica. 

Sciatica 

Saatica, if of several weeks standing will show the distribution of 
pain somewhere along its course tenderness on palpation over the 
course of the nerve atrophy most often in the thigh, and a weakened 
or absent Aciufies reflex. Such findings are always suggestive of defi 
nite organic changes In the lumbar region 
Finally I often resort to examination of these parents under anes- 
thesia in order to prove posldv-ely where and to what extent motion Is 
restricted 


Case io — hfr W came to me with a history of back disability of 
five months itaodiog He was leaning over to rl^t lifting a 35 Ib 
battery with his left hand when his left foot slipped from under him, throw 
Ing him fai a side twisting QKrvement to the left. He was b severe pain for a 
time, then it eased and he continued to work for the next four days. F-nrh 
day his back pained him a little more and be was a little suffer on arising 
each morning On the fifth morning be tried to arise and could not move 
unassisted His wife helped him from bed and be managed to dress. When 
he leaned over to pull on his shoe a spasm of pain attacked his back and 
be could not straighten up He was EiiuDy helped back to bed and the doctor 
was called who him taken to a bospit^ An x-ray cxaminatioc was 
made but It showed no fracture. He remained in bed for four weeks and 
then was allowed to go home Pain was rtHl present and therefore a wide 
canvas back brace with steel supports was made and he wore this constantly 
until he reported to me four months later For weeks thU patient reported 
to his doctor's office where light treatments were glv’cn to the back. He was 
thoroughly tanned over the back and left thigh. At the end of two 
« had developed pain down the left thigh and leg This became so bad that 
he could not walk. Neither could he alt on a cl^r for more than 10 min 
without shifting aH hli weight to bb right buttock He was mfaerible and 
yet be feh that folks thought he was putting a lot of it on ” He said I 
would much rather work and make my $35x10 per week than to loaf and 
<^w $16x0 a week— what do they think I am?” He bad certain neurotic 
and symptoms — a misunderstood neurosis — and my Interne aftar 
®amining thb palieit toW me that be was a neuro ” 
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and massace, even the massage the patient gives his cnm neci na nfa 
Occaslonshy one will see per&tent symptoms from such spram wim 
some form of neck brace or collar has been used lor lniin™inu® 
for any considerable period Such conditions will yield to heat, mas- 
sage, and graduated exercises Sprains m the dorsal region are un^ 
mon Here again, persistence of symptoms too ofta 
prolonged immoblliiaUon Therefore attention must be directed cMdly 
to these old persbtent gpraini In the lower lambar regicoL 

Etiology— They are usually due to >n»6equate treatmat da^ 
the acute condition wherein the patient is allowed to 
tory but, because of the pain on movem^k Ik 
rigid— a condition of scU-protectfng toobnixa^n- toe 
condition in bursiUs or other acute affection nbout ^ ^ 

when the paUent, for the purpose of rehef or 
carries the arm adducted to the side of bis body After 
becomes more or less fixed m this position- orobflged 

Another cause for these old sprain cases fn tl» iwJmtbool 

an untnc^iUiation by treatment Tbe patient Is . beans® 

any effort at physical therapy for three or mnriniKS tb® 

be stfll has pSu a brace or a wide belt is ai^lied 
imrnobUixatioD Effort to use these back joints .m/iulv fanmo* 

and discomfort that occur In any other part which is unfluiy 
bUUed 

Pathology — There are signs and Binnptorns jjjpje sr® 

enUate between a sacro-Diac and a lumhosacraJ vii^ 

not always ccmduaive. Tbe pathology in dtber . v— ue oi th® 
contraction and thickening of tbe joint capsuiC; lo their 

aponeurosis foreshortening and contracture of which 

being held in tbe posftion of greatest bemonhag® 

have formed at the site of tbe crudate tb® 

which accompanied the ori^^nal sprain T\Tien be 

sprains in back joints just as he does the common 
then better understands the px»sibflJtlcs 

Diagnosi*.— These cases are often ®^trei^y di®^ \ 

ilany of them have developed neuroses — doctor sod 

call them The patient s suffenng Is misunderstood ^ 
the family who often make tbe patient feel that “Wre ^ 

wrong with him Tbe patient soon develops an sttJtxM® «mpatbetic 
understood He win not talk of his condition except ^ ^nlfl h® 

friends and be soon begins to search for sympathetic l»i cxpUlo 

gets the habit of talking about his ailment The us doctor 

the peculiar spasm in bis back on certain tnovemeo ^ y 
cannot find a cause for it he develops secret fears and ^ magnify 
unconsaously beguu to exaggerate bis complaints ana 
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The emnlnttion when be entered my eervict at St Loke s Hospital was 
negatU-e except for slight rcstrictioo of motJoo on flexing the left thl^ cm 
the abdomen pain cm forong further flexion, and tendcroeas over the left 
idatic nerve with definite muscle atrophy In both the left thigh and calf and 
absence of the Achilles tendon reflex The patient localized the pain each time 
In the neighborhood of the left artloilatlaa of the fourth and fifth lumbar 
vertebrae and from there down to the ilium near the posterosuperior ipine. 

This patient was given an anesthetic and examined. WT>en both thighs were 
flexed upon the abdomen as far as possible. It was quite noticeable that the 
right thigh woald Qei from three to four Inches nearer the abdominal wall 
fhan would the left This was the only motloo that seemed limited. 

Treatment of this consisted of the following 


IfemfitiU/hH — ^Wlth the patient anesthetized my assistant flexed the 
right thigh while I flexed the left thigh as far as was possible without undue 
pressure. The thighs were then alternately extended and flexed, rocking the 
patient*! buttocks off the table and each time bringing both thl^ as nearly 
as possible Into contact with the abdominal wall Soon there was a sensation 
of soft crepltuf or of giving In the left side of the back near the fifth 
lumbar vertebra and fllum, With each rocking the left thigh came more mto 
aUgnment with the right on couiplete flerioo. The manipulation wa$ con 
tiooed until both thighs flexed equally 
Those who obser^ the manlpoladoo and felt the “giving” of the soft 
tinoo In the tcnall of the hack agi^ that we had broka up some old ad 
beskcLS or had stretched thickened ligaments and muscles until the restricted 
Sexton of the thi^ bad been ov e ico me. This procedure was done gently 
rather than fordbly (Flga. 13a 13b) 


ImmedJale After~<aTe — The patient was returned to bed and large hot 
fomentabons were appbed to tbe back and changed every two boors 
At each cfaangmg tbe patient turned on his stomach and a large hiking 
li^t was pla^ over ^ back. Thus there was no sudden cooling of tbe 
back He was encouraged to ciercfae bis lep often and to flex them as far 
as possible A gentle bat stimulating massage was gh-en tbe same afternoon 
Thk treatment was continued all night ^ih massage the next rooming 
followed by aasisted exerdses Tbe technician was sboiro the nature of these 
czeroses which consisted of flexing both thighs open the abdomen as far as 
poBible with mUd but steady preware made npon the left thigh to Increase 
its flerloci range Tbe massage included tbe left leg from the foot upward. 


Ccmiftntfd Tncimcnt — After the third day this patient was taken to the 
^ysical therapy department in a wheel ch^ and there the larger baker 
igmii bed beat to bis back and leg for 30 minutca to one hour Tto was fol- 
kwed by approximately one boor of steady ever Increasing In force massage, 
and active graduated exerdses were then given After a week tub 
of ho< wafer for so minutes foDowed by a brisk rub and the applica 
** reluming to bed were added 

_ Tbh patient was constantly encouraged and every effort was made to 
jwome ^ attitude of being ndsttiidentood. Occnpaticml therapy coo- 
haitclry was started the fint week. This had nothing to do with 
ti= tack mU5da but ™ a grat mcnUl dtuaraJou ud 
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Spondylolijthesla 'vS* iJ] ^ 

After three weeks thh patient was able to sit for an hour without pain In 
the region of hb left battock The pain and tenderness along his saaljc 
nerve disappeared and he couH walk about the ward for a short dista n ce 
whboat the p«tn » returning At thb atage he spent an hour In the occupa 
tiooal therapy workshop pedaling the Jig law with his feet and sta n di ng at 
the work bttciu 

At the end of five weeks the patient felt that he was so much better that 
he conld return home and carry out the treatment there. He left against niy 
better judgmenL He returned in three weeks with the condition aggravated 
but not as bad as at first He has agreed to remain until cured which wlD 
take from 8 to 12 weeks He Is now under his final treatment consisting of 
heavy exercises long walks and rather heavy work in the workshop Figures 
14a and 14b show this patient exercising on a rowing machine. 

This rather lengthy risuni6 servo to Illustrate the methods of diag 
nosis the manipulative surgery and the physical and occupational 
therapy so often necessary to overcome th^ old persistent back 
sprains Each rwv la a problem unto Itself and must often be handled 
m a different manner but the physical therapy maneuvers given in this 
case if persisted in sufficiently long will result in a cure in roost cases 
Occasionally when progress seems to stop further study is necessary 
to find the cause It may be necessary to repeat the manipulation 
onder anesthesia two or more times. Continued interest in the case and 
persistence m treatment are of paramount Importance 

CONGENTTAL CONDITIONS 

Congenital conditions associated with mjury are meet frequently 
found in the lovrer lumbar and sacral regions 

Spondylolisthesis 

Etiology — Spondylolisthesis or an anatomic slipping of one verte 
hra on another may be congenital or the result of trauma Great atten 
tion has been paid of recent years to the abnormally acute angle 
formed by the fifth lumbar and the first sacral vertebrae. At times this 
is so marked that all the weight of the trunk seems to rest upon the 
vertical sacro-Diac Joints and very little support is offered between the 
fifth lumbar vertebra and the sacrum Usually in these cases there is a 
more marked lordosis In the lumbar region A condition of hyper 
lordosis may result In a gradual strctchmg of the ligaments in this 
region, and when some sudden torsion or rotation strain occurs as the 
result of a mild or severe trauma, the 53rmptom3 of a strain or sprain 
of the lumbosacral region develop This abnormality is often asso- 
ciated with faulty posture The ^ght lifting or the sudden turning 
which Is blamed for the condition is usually only the Tast straw the 
real cause being the congenital condition the faulty position and the 
yean and years of continued strain exerted upon this Joint There is 
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should then be put at rest on a firm, straight bed with increasing 
amounts of firm pillows added to the lumbar region to preserve the 
benefits of the manipulation and gradually to mcrease the lordosis 
Continuous heat, dally massage and graduated eieroses should be 
added to the treatment of manipulation. The effort should be made to 
relieve the pam cure the sprain, and restore the patient to normal if 
possible without resorting to imroobllliation and support. 

In older individuals the &xlt> of the joints and soft tissues may pre- 
vent correction and the only relief may come from back support by a 
suitable brace. 
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no wonder that complicated questions arise in these cases, when com- 
pensation la Involv^, considering the msfgnifictnce of the allejfd 
accident as a causative factor as compared with these other cocdhfcoi 
In no manner related to the aeddent 

Treatment. — The treatment of such an injury should be upon the 
same pnndples as those laid down for lumbosacrd sprains— rest, heit, 
massage, and very carefully guarded and graduated ciercfses. Great 
attention should be given to the exercises aimed at correctmg linltv 
posture. Many of these cases are far advanced In years before the joint 
finally weakens and the '‘last straw*' force lays them low Often the 
back pain will persist in spite of all that can be done, and rebel h 
secur^ only by wearing of a suitable support. Such a snpport jhcnld 
aim at the correction or the support of the “pot belly'* as weD as the 
immobilization of the lumbosacral region 


Flat Back 


Flat back or a loss of the lumbar lordosis usuaDy shows an ih- 
DonnaJ lessening of the lurobosacraJ angle. The condition 
little consideration and yet it may cause even more marked disahwty 
t h an the byperlordosis Indlvidoals anfTering with It tend to 
strains or sprains more readily nie mechanism for correclloa h the 
same as for the opposite condition (Fig 15) 

IHagnosIs. — Patients with a flat back can usually be recognised by 
Inspection which win reveal the characteristic flatness of this ar® 
when they Ue upon a flat table, all the lumbar spinous processes 
on the table the characteristic movements of this region are lost, 
example, on flexion and extension, the lumbar spines seem to hk^ 
one bone somewhat similar to a poker back^ and finally these 
cannot increase the lordosis by railing tberr bodies from the table 
the weight resting upon the shoulders and feet, with the lower tegs 
flexed 

In the absence of all other physical findings and of negative 
If an Individual shows these characteristic signs of flat back, one ioaoio 
suspect a sprain aggravated by thU congenital condition. 


Ti^tmcnt — In younger Individuals manipulations 


lo Increase the lordosis uiuj 'LJiJnr 

non tire K,™ a«ton of the thigh, upon the abdomen and the 
of back muKles UgamenU and adhesion, should be 
described for manipulation. In .pralns of thli region- 
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should then be put at rest on a firm straight bed with increasing 
amounts of firm pillows added to the lumbar region to preserve the 
benefits of the roanlpnilation and gradually to Increase the lordosis 

Continuous heat daily massage and graduated ererdscs should be 
added to the treatment of mampuliitiom The effort should be made to 
relieve the pain, cure the sprain and restore the patient to normal if 
possible without resorting to immoHUration and support. 

In older Individuals the flinty of the joints and soft tissues may pre 
vent correction and the only relief may come from back support by a 
suitable brace 
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Sacealised Fifth LuiiBAfi VnntBSA 

This Is Dot M uncommon anomaly It is seen in a great mimbcr of 
ca^ X rayed for other condlUons, and fa the vast majority of (hoe 
^lutely DO symptoms of discomfort or disability can be cMed 
in other cases horrever fa which there is backache, and in wWcfe the 
shows this defect, wc are probably too prone to attribole 
tne trouble to an Impfa^g fifth transverse process. UwpiestiooiWy 
fajuneg to the Back fa which these tfa play a part There are 
probably other cases of low back pain not related to injury that ac- 
Dot be cxplafaed upon any other basis 

IfathiJogy — ^This congenital coodilion generally shows a sacnim 
set low between the Ilia with one or both fifth transverse processes 
hnpin^ng upon the sacrum. Usually one of the fifth transverse proc 
» WKlened and sometimes irrc^ilar fa fonn and h« fa ckse appo- 
rtion to the sacrum on that side. At times a definite artkalatioo nay 
he seen between the two 


J^ology — Injuries to this regfoo may occur fa many ways. A re- 
stnojon of motion due to the enlarged process mtnt caul wld> « 
imbalto cg between the two sides which concefvahly could make tl» 
V o * prooe to strain A sudden torrion or lateral flexia 
ot the body toward the aide of the anomaly could cause a bnrisfa? oi 
process or the sacrum, a plnrhtng or contusion of the soft tlssoa 
iyfag between a traumatic arthritis if an articulation had developed 
^ ^ convinced that I have seen several cases fa 

the entire trouble was due to fhi? ront^Uai condition combfa^ 
with an imury 

Mcn^ 'to a recent book enUded Beciackc describes a pa^* 
. auB^ an Injury to hij back and fa irhom the x-tay 

j possibility of an impujgfag fifth tiaiavefse procett ™ 
pauMt died of a pulmonaiy hemoirhaite during the cooise of treat 
toltoTO ' ^ findings at the antopsy and his condusioas as 


I ^ “^eay of Dr Wetr iHjo performed the 

‘"™ “T atlratlon m the lombosacnl 

not srilh care and found that certain movemeotl rf the 
,’^edgeof.cbWtobe„flrmly nipped 
transreiae proceai and the top of the 

'rithout the mrdK of extreme 
^ >*««> tW* tiarmerae ptoce« mat the lepj 

" ■””^ 1 ■' at once became oto-lous that pb» thb nxnement am 

tS^^I «™lunXwSi tSe trrtrtvetae 

nronriMtrt pfached my fn-ereb 

to^tS ^ “”>natlDn of thT^to during fife ‘“i* 

tbealtUnfip..„H» routfan of Uie tnndc fa ie direction ™ pafalas. 
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rotitko in the other direction greaUy aupnented the symptoms of whl^ 
he wis compiaining particularly ahra the tnmt was inclined backward 
Moreover the fact was quite definitely established that only rotation in the 
one direction had this effect and the whole of the rest of the aaminaUon 
which has been previously apklned, wtJ completely negaUve So too on 
postmortem examination it was only the one movement which caosed the 
nipping between the transverse process and the sacrum — a niCT)ing which it 
was quite impossible to sectirc on the oppe^te side In any position 

Of course there is always the danger of basing an opinion on the examina 
t fo n of any one but when years of experience in dcahng with an Im 
rT^%» njasi of material lead to entire change of opinion, and when the <*ie 
case in which examination was possible entirely confirms the clinical eiperi 
fon» on which this po//e /ace was basedt value of this one case Is 
materially enhanced. It Is unlikely that an opportunity of repeating the 
investigation will occur and from a technical point of view the occurrence 
of even this cme must be regarded as a piece of extreme good fortune 

The question will of course be raised bow this particular patient whose 
life had been spent in ordinary laborioos work had been able to cany oiq 
year after year without symptoms In spite of the fact that this enlarged 
transverse process had undoubtedly existed throughout ha working years. 
If we are to attribute the symptoms from which he was suffering to the 
pcoence of this transverse process there can be ceily one possible cxplana 
tkm which b as foDows 

The ligaments connected with the lumbosacral Janctlcm art of a com 
pledty and a strogth which can be desaibed only as Immense and It is to 
be presumed that these ligaments are so arrang^ that, in ordinary life 
movement to an extent which will allow the production of lymptocns is 
prohibited Thus as kng as these ligaments rem^ intact, unstMched and 
urdnjored an individual can carry on free from symptoms, m spilt of 
structural aboonnality WTien, however as the result of aeddent undue 
strain fa thrown upon these Ugaaoents a stretching which only adds an 
Inftnltfilma] amount of mobility to the Joints may none the lea* be luffiaent 
to allow just enough mobility of tbe Up of the transverse process to came a 
nipping of tbe soft xtroctures, and thus to produce symptoms, 

Tbe abrjormallty may be suspected as the cause when pure rotary 
movements to one side or the other Increase the pain m this locality 
Vklicn this congenital anomaly is present, in the absence of other find 
b>g5 It should always be considered In the hght of a causaUve factor 
"Hie following case is illustrative 


n — C F., aged 4° was Uirown backward by a sudden Jerk of a 
train arid strock his back forcibly agninxt a stovT He was twisted sideways 
the small of the back was bruised. He was taken to a local hospital 
an I ray picture was made but he was told there were no fractures. 
^ back WM strapped and he was allowed to go home Symptoms Increased 
^ be could not move hIs back without excrudaling pain He reported to 

t hT‘ 

^ made for him whkh he wore constantly sJeepbg In It for the first 
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Sacralixkd Fifth Lumbai Vebtkbka 

This Is not an uncommon anomaly It la seen In a great mnnlw ol 
cases X rayed for other conditions, and in the vast majonty of these 
absolutely no symptoms of discovert or disabDity can be cllated. 
In other cases, however, m which there Is backache, and in which the 
X ray picture shows this defect, we are probably too prone to attribute 
the trouble to an impmgmg fifth transverse process Unqnes ti camhly 
there are Injuries to the back m which these do play a part Thwe are 
probably other cases of low back pain not related to injury that can- 
not be explained upon any other basis 

Pathology — ^Thls congenital condition generally shows a 
set low between the ilia with one or both fifth transverse ptocessea 
impnngmg upon the aacrum Usually one of the fifth transverse proc 
eases is widened and sometimes Irregular in form and lies In 
sitlon to the sacrum on that side. At times a definite articulation may 
be seen between the two 

Etiology — Injuries to this region may occur in ^ 

stnehon of motion due to the enlarged process must ^ 
Imbalance between the two sides which conceivably codd maxe^ 
opposite side more prone to strain A sudden torsion or , .i 
of the body toward the side of the anomaly could caw a bruiimg 
the process or the sacrum a pinching or contusion of ^ 
lying between a traumatic arthritis If an articulation bad oew^^ 
between the two I am convmced that I have seen 
which the entire trouble was due to tfm congenital condition 
with an mjury 

Mennell ’ in a recent book entitled Backache describes 
who suffered an injury to his back and m whom the ^ 

suggested the possibihty of an Impinging fifth transverse 
patient died of a pulmonary beroorrhage dunng cs 

ment. He describes his findings at the autopsy and his conciusi 
follows 

Thank* to the courtesy of Dr Wdr who performed 
aminatlon I was able to turn my attention to the ^ 

This we diasected ont with care and found that certain ^ 

trunk caused the thin edge of a fhkri to be lo firmly nlp(^ »rrurD tbit 
Up of the elongated tramveme pra^ fatt. No 

it waa impossible to withdraw It without the exercise of eitr^ pj 

false joint could be detected b e tween this transverse proce» vts 

the tacrura and it at once became obvious that, when this ^ 

performed during life, the loft ftrocturcs b e tw e en the ti-ansverw 
the top of the tacnim most have been pinched very tint, t* 

prominent point in the examination of thk patient during Ule 
the liulng poritkm, rotatkn of the trunk In one direction was p*m«»» 
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Mg i» whicb was locreased gradually In force After two weeks when pain 
bad been elfmmated be went to the physical therapy laboratory for the sanre 
treatment plus graduated eierdscs \Vithln foiir we^ be was working In the 
occopatloruU therapy department — work which necessitated bending to the 
left to pick up objects (Fig i6) 

He has recovered for the time being but probably some rather trivial 
acadent will cause another attack In these cases tb^ are other lines of 
treatment whkh are advocated 

Treatment — Operative treatment b advocated by several good sur 
geons who advise the removal of the offending transverse process 
Some good results have been irportecL On the other hand I have seen 
two patients rriw bad been operated on and yet both of them had con 
tinued trouble Personally I beheve operative treatment should be Um 
ited to only a very few cases these to be chosen from younger mdl 
vldoab who fall to react to proper physical therapy management. 
After operation the some physical therapy treatment must be given to 
insure complete recovery 

Immobilization by a supporting or fixation brace to prevent the 
movements which cause pam may also be adopted. If the brace b to 
be eliralnatcd finally most cases wfll need careful physical therapy 
management 

Spika Bifida 

Spua bifida b a congenital coaditloo qmte frequently seen m z rays 
taken because of complaint of back pam following some injury As 
a rule the coodition is rifflply noted but no connection with the injury 
13 considerecL Mennell calls attention to the fact that occasionally the 
upturned incomplete spinous process of a spina bifida may he dose to 
the adjoining vertebra and t^t soft tissues may be pmched between 
these on certain movements. 

The frequency with which (his condition as well as other anomalies 
IS found in the lower back in Injury cases compared with the infre- 
quency of their findings In z ra)rs for other conditions makes one con 
Jecture on the probability of inherent weakness in the spine due to 
spina bifida as a predbposing cause to trauma 

Spinods Process Anomalies 

Bifurcated spinous processes may cause pain by catching a ligament 
or by locking on certain movements Occasionally they may be so an 
gulated as to impinge on tb: adjacent spinous process Mennell again 
points out that ^b latter condition may cause a pinching of soft tis 
sues on certain movements 

The treatment recommended by Mennell for these conditions b the 
wearing of a bdt with a plate fitted to the region of the spine to 
prevent overextension the movement which usually causes the pain 
One should consider operative removal of the offending spinous process 
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rocntlL In yjfte of this tre*tj7>cnt his dfaabfllty cootfaiued 'WbeDfvef he left 
the brace oB the pab and discomfort wtmld grow worie. 

He was referred to me after seven mooths of thh continued troobfe. Ei 
anlnatloo showed a muscular, well built man of some 140 lb with oo 
crtra fat He wore a hack brace and waited carefully as though prctediBg 
his back against }ar He could 6 cr forward almost Doroally and witbcnt 
complaint of palm Eitwuloo of hb back developed pain sUghtly ihow lad 
btemal to sacro-fllac jofnL lateral flexion and rotadoo to the left 
caused definite pain The thighs could be flexed upon the abdrawD eginSy^ 
yet extreme flenon 0/ the left thigh gave fwdn, Kernlgb sign was not proent 
and there waa no ^datkaL Examination of the back showed no defarnntT 
Palpation with the finger tips showed a sense of tensewss or iptstkity to 
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the mwdo of ibc left side ss compated with tliose of the 
could be Increased by movements srfaldi caused Tender w 
no^ could be felt (n tbe muscles of tiie left side of the low . «rtUT 
pe I ray showed Ibe sucrallied filth lumbar vertebrs with the 
widened tnrrBverse process on Ihe left as shown In FlRUre a « 
los«asHKhtaniculaUoo betweenfhapmcessimdlheucrui^ ,„»aalV 
DUgnosb was a bnnse of this anomalous artlculslksi with 
arthritis rtuj contraction of the ttuamenta muades, and nponeumsB n 
fwrf^f^j^'^IllMUiin and disuse , , le tetW* 


woIanBed ImraobnisaUon ind disuse l. <««d 

Trmtment t^ted of plmdnit <hls patient In the hospiur wlf' “ 
in a firm sltjlsht bed and was gh-en rantinuous best and gentle WT 'w' 
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held firm and almost rigid tnees straight and feet strai^t or toed im 
A fun length mirror should be installed in the tre atmen t room and 
these patients should be drilled in front of it until tbcj haw this 
proper posture firmly fixed In miocL In the presence of stramed or 
sprained back the acute condition must be rclie'^ and graduated exer 
OSes leading up to the p(«tural eitrdses should be used (Cole and 
Brown VoL HI) 

FtATTEET 

Flatfeet may be the basis of certain faulty postures or of imbalance 
underlying the painful back ^Ith this as a pirdisposing cause a slight 
injury may cxate the back trouble. 

I have had se\'cral cases of persistent disabjlity from alleged in- 
juries referred to roe for reconstructlw treatment whose condition 
was reheved by massage and exercise of the feet combined with rest. 
A very good exercise for the feet b walking on the toes In a pigeon- 
toed position. Flatfoot Is considered at length by Levrin (VoL II) 

OSTEO-AKTHJUna 

Osteo-arthrilis of the spine b so Irequently lound sssociaied with 
an injury ooe s Ingenuity and judgment are taxed to determine 
whether the injury plays a port In the trouble of whether It Is solely 
due to the arthritis. 

Etiology — ^Injuries to the jotots of the back can produce an acute 
tranmatic arthntis just as can injunes in other joints Repeated trau 
mas in time may lead to a hypertrophic arthnus Probaoly a severe 
Injury such as a compressioo fracture, may be accompamed with some 
definite damage to the articular surfaces, and such a joint may more 
readily be subject to arthritis 

Unquestionably when the “spring” ts gone from the feet and one 
becomes conscious of pounding hb tock joints when walking on a bard 
pavement, one is in a potential position to de%*elop a type of traumatic 
■rthntis. The repeated trauma to the back which is the result of hard 
Work in faulty positions as in mining In time results m osteo-arthritis, 

Ovcrllfting a sudden twist, the jerk of a tram a fall or a similar 
mild trauma in such an mdividual will result in a disabling back con- 
dition. The patient frequently has never been disabled and has never 
been conscious of the arthritis. To convince him that he has a diseased 
condition and that the injury played no part m it b Impossible In 
fact one must in fairness say that In the majority of these cases the 
injiny although trivial aggravated or excited a latent arthritis. 

Treatment — The treatment of arthritis b dealt with at length m 
other chapter* These cases however roust be put at rest during the 
•cute itage and beat should be applied to relieve the pafn Dry beat 
•uch as an electric pad a baker or an Infra red bmp b best Traction 
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I liave had one case of fracture of the fonrth spfnous process where 
the signs and symptoms were quite similar to a sprain iracturc aboert 
other Joints Rest, immobilization in a firm, stral{^t bed, with beat, 
massage, and graduated exercises after four to six weeks, were the 
forms of treatment followed 


Injuries of the Coccvx 

Congenital anomalies ore conunon in this bone. Fractures and dis- 
locations of the coccyx are exceedingly difficult to 
of the normal coccyx in a large number of cases shows aD " 
variations in the position of the coccyx. Thus Potter 
win seldom give on opimon relative to a dislocation of this 
Fracture lines may occasionally be demonstrable. 

The history of a fall or blow directly on the coccyx ^ 

symptoms is far more suggestive. Old cases of long stanthng withp^ 
ful coccyx dating from such an injury often develop such rare ^ 
scure symptoms that one is prone to say that the patients are 
tbenlc. , 

Early manipulation of the coccyx with the index 
In the rectum and the finger of the other hand pressed agaiw lat 
of the coccyx will sometimes give miraculous results or 

All cases of continued pain and especially pain on ^ 

after sitting for onv length of time should re^ve 
therapy before operative removal of this bone Is con^d®^^ ^ 
(in tills case, heat In the form of diathermy) will 
pain temporarily Heat should be followed by “^****^^^,j done 
tre a t m ents of this nature manipulation of the coccyx 
to see If the painful coudition cannot be In con- 

Alter several attempts have faffed then the surgeon fa 
sideling operative removal Physical therapy espedalJy beat 
sage, should follow the operation. 

Postural CopmmoNO Associated wtth 

Faulty posture espedally the relaxed tj'pe — the 
ward the neck marLedly flexed a somev^t hollow ^ ^ 

round back the “pot belly’ with relaxed abdominal muscics 
marked lordosis In the lumbar region knees slightly bent. 
turned outward — fa cbaracterfaUc of weak back. When 
vidual suffers even a trivial injury be develops a strains 
sprained back that is very persistent. n-ctlofl of 

Any treatment of these cases that does not aim at the 
the faulty posture fa usually doomed to faff. The strain or 

be treated as already outlined , .uJr head*, 

In addition, these patients must be drilled to bold up ^ 

chin dra\ lightly in, hack erect, abdominal muscles suckeo 
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Heat either moist or dry, and even diathermy may be used to aid 
in the absorption of these blood collections Later massage consisting 
of gentle stroking In the direction of the venous flow will be of great 
assistance Seldom Is It necessary to inase and evacuate the large blood 
clot, although in certain cases thi< may be advisable 


Bnims 

Bums of the back are difficult to treat because they are often ac 
companied by bums on the abdomen and It Is hard to keep the patient 
off his back. It is equally hard to prevent soiling and mfection in the 
krw hack bums 

Tannic add treatment may be indicated Often these cases do better 
under open air and light treatment. The patient Is placed on his ah 
domen a sterile tent Is made over the bed and heat is applied to the 
back by a large electric light bulb The temperature In the tent is 
maintained at 76 to 8o F (344 to a6 6 C ) Such a patient can 
be lifted from the bed and suspended In a tub of warm water to soak 
away the crusts This form of hydrotherapy is dealt with by Blair 
and Brown (VoL II) It can be repeated two to four times per day 
Ultraviolet treatment of the scars followed by massage is indicate 
if excessive scarring occurs 

SENgmvE Nodes 

In many cases of old back injunes as well as in persistent back pain 
from posture disease or other cause we frequently find cm careful 
gentle palpation slightly movable tender nodes which seem to lie 
in the muscle or fasaa These have been called fibrositic deposits 
“royofasatis and by similar descriptive names indicating tlmt they 
are changes in the muscle or fasda, 

For several years I have noted and have called ray colleagues atten- 
tion to small sensitive ncxles under the skin in many of th^ chrome 
hack cases A peculiar phenomenon in connection with these nodes Is 
their tendency to disappear on persistent palpation. Thus one feels the 
node move* it around palpates It for a time and then it seems to dls 
appear I have called one or two of my associates to examine such a 
node. Perhaps by the time the third doctor starts to feel It the node is 
no longer present, Technldans have noticed these Icnotted muscles” 
disappear imder their massage A similar phenomenon is often noticed 
in palpating a spastic colon. After it h^ been rolled several times 
^er the examinmg finger the bowel seems to relax and can no longer 
be palpated A more acute condition is seen In ‘muscle cramp” when 
In the calf of the leg espeoslly a hard knot eicrudatlngly painful 
It is often relieved only by massage or by bearing weight unon 
'be leg when It suddenly disappears 
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13 often a useful measure Very gentle stroking massage should be 
given dailv Only such exercises as flexing and extending the lorrer 
legs are all these patients can stand in acute cases, but as the aartenea 
subsides, the force of the massage is increased, and assisted exercises 
such as helping the patient to lift the shoulders or placing the hand 
under the buttocks and having the patient contract the moscles as 
though lifting his back from the bed, are added. Great attention mnsl 
be paid to the bed during this stage It should not sag or cause faulty 
posture positions to develop Aa soon as possible bring flexion tod 
lateral motions and extension into the exercises and continue tiie heal 
and massage. Diathermy may now be found an excellent method of 
giving the heat. That method of applying heat which gives the greatest 
relief of pain Is beat. Many methods may have to be tried, but the 
treatment must be persisted In untD the patient has agam retunittl to 
that painless quiescent stage of arthritis which existed poor to the 
injury 

General treatment must not be neglected Every arthritic patieot 
has a pitcher of lemonade at his bedside and he is urged to (Wok 
least two quarts in the *4 hours. Aspirin, sometimes combh^ 
pyramidon, Is used to relieve pain Effort must be made to build ^9 ^le 
general condition of the patient. 

A certain numbw of cases will not be relieved by this riyio^ 
Immobilization of the back in a specially made back brace ma y be to 
only means 0/ allowing such a patient to become ambnlalory Hmrtvei, 
b^ons the back is Immobillxed In a brace every effort shoold * 
ployed to prevent the contraction and disuse of the muscles the 
ening of the Joint capsules ^nd ligaments following the synovitis of 
acute condition and the painful stiff back. Certain cases wfll gr^ 
ally become quiescent in a brace and the brace can then be 
but many arthritic patients who must wear a brace will be 
Invalids 


Tcthercolosis oa Malickancy 

Injury may be the first indication of tuiercuiojis a 
^ry or usually metastatic), or other diseased condition of the ipn*- 
rne treatment of these conmtions is dealt with in other chsptrts. 


Injukies to Soft Tisstjes of Back 

Hematon^ may dwtiop (he back and may be of extremely Ini' 
diMbUng I have »een revet.) caree of fradurre In t« 
1 ^ i fratdute* of the pelvi develop toS* 

and flank In tw> of there caree aspiration of the 
hmulred cubic cedflmeler. of bloody ^ « 
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Heat cither moist or dry and even diathermy may be used to aid 
in the absorption of these blood collections Later massage consisting 
of gentle stroking In the direction of the venous flow vrill be of great 
assistance Seldom is it necessary to mdse and evacuate the large blood 
dot, although in certain cases t^ may be advisable 


Bohns 

Bums of the back are difficult to treat because they are often ac 
cotnpamed by bums on the abdomen and it Is hard to keep the patient 
off his back- It is equally hard to prevent soiling and Infection in the 
low back buras- 

Tannic add treatment may be Indicated- Often these cases do better 
under open air and light treatmenL The patient is placed on his ab- 
domen a sterile tent is made over the bed and beat is apphed to the 
hack by a large electnc light bulb The temperature in the tent is 
maintained at 76 to So F (244 to 266 C) Such a patient can 
be lifted from the bed and suspended In a tub of warm water to soak 
away the crusts This form of bydrothcjapy is dealt with by Blair 
and Brown (VoL II) It can be repeated two to four times per day 
Ultraviolet treatment of the scars followed by massage is indicate 
if excessive scarring occurs 


SENsmvB Nodes 

In many cases of old back Injuries as well as in persistent back pain 
from posture disease or other cause wc frequently find on careful 
gentle palpation small slightly movable tender nodes which seem to he 
In the muscle or fasda These have been called ‘fibrositlc deposits 
“toyofasdtls and by simflar descriptive names Indicating that they 
are changes In the muscle or fascuu 

For several years I have noted and have called my colleagues atten 
lion to small sensitive nodes under the skin m many of these chrome 
back cases A peculiar phenomenon m connection with these nodes is 
their tendency to disappear on persistent palpation- Thus one feels the 
node moves it around palpates It for a tune and then it seems to dis- 
appear I have called one or two of my associates to examine such a 
node. Perhaps by the time the third doctor starts to feel it the node is 
no longer present Technicians have noticed these ‘knotted muscles 
^ppear under thdr massage. A similar phenomenon is often noticed 
mpalpating a spastic colon After it has been rolled several times 
JMer the examining finger the bowel seems to relax and can no longer 
be palpated- A more acute condition is seen in “muscle cramp when 
Id the calf of the leg especially a hard knot excrudatingiy painful 
appttrs It IS often relieved only by massage or by bearing weight UDon 
the leg when it suddenly disappears 
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Etiology — One conjectures concerning these more diromc waitivt 
nodes which are felt m the lower back and are often present in the 
muscles of the back of the neck, and frequently in the lower extrtmi 
ties Is it not possible that they are spastic raosde bundles or mosde 
fibers and that all these phenomena are more or less due to the same 
causes? We sec spastic colons in nervous, highly strung, tense indi- 
viduals Often there is a history of worry phobias of various tands, and 
fatigue due to all work and no play There is bowel dysfunction wmch 
may cause the local fatigue. In the acute muscle cramp fatigue u oft® 
present, and it is very common m the pregnant woman who Isbeary on 
her feet Hunters sometimes get it at night after a hard 
in the woods Imbalance due to flatfoot or changing from , 

to low heels may cause It Frequentty it is noted after long perWB 
stress and great fatigue . . 

In the more chronic, localised sensitive nodes in the mjuM 
have the fatigue of dysfunction In the musdes the 
ness over the condition the fatigue of bolding the h-fwal 

rigid and the lack of csercise, often the patient Is a nigmy 
Individual «« -n/i u 

Usually the condition is ascribed to a toxk or Infc^ow 
deaignated as a myofasdtis It is mentioned as an IndkaUoD i 
flushing to nd the body of these toidc substances but m jnyopajw 
there is real evidence which points to the possibility tlat ^ j— 
is due to fatigue poisoning or the dysfunction of the locm umerva 
to a small muscle bundle due to lo^ or general fatigue 

Fatigutl — Fatigue Is thought of in connection with 
‘Dead tired at night from a hard dav s work invol’^g 
culor activity Is a healthy condition as a rule but fatigue or in the 
from great teision as seen in the high-powered iossing 

tensed nervous woman worn out by the cries of the ^ 

of the older children and the housework or fatigue due m 
comfort, holding one s back rigid to get a little respite Ir 
these continued over days and weeks can be a very unneai / 
of fatigue ff 

Individuals with fatigue of this kind can develop * 
backache The colon can be palpated usually in the left I 
rant- The sensitive nodes herein described can likewue .fMbits 
in the case of backache Cure the one by rest and change laualb 
release the tension and establish healthy exercise and 
cure the other Perhape colonic flushings help but I have ^ 
cured without them by developing a health regime corr^^^nJ 
posture relieving the causes for worry at borne or at ^fck 

plying heal and massage to the sensitive area in the back o 
or low back, 

Eight > ears ago I developed a lame back and pain 
sdallc ner\-e I was treated with intermittent heat and nmssag*^ 
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only temporary relief Finally I had my teeth x rayed and took the 
films to Dr Thomas Gflmer positive that two of my teeth had better 
come oat Dr Gflmer was on the same hospital staff and knew that I 
bad been working very hard and imder great tension He asked relative 
to my last vacation and how much exercise and play I was getting It 
had been a year since I had had a short vacation and I had almost for 
gotten bow to play or exerase. Instead of pulling the teeth be gave me 
a valuable taTk on fatigue and fatigue poisoning from prolong^ high 
pressure work and suggested that a vacation would cure the back and 
leg trouble. The next week accompanied by ray wife I started for 
Seattle The first rooming we left our sleeper for 15 minutes at Minne- 
apolis and walked up and down the platform. I felt very peppy and 
finally my wife asked concerning my backache To my surprise both 
the backache and the tendency toward sciatica had disappeared and 
never returned except years later when I again became tensed up 
with overwork. This was not neurosis — It was simply relaxation and 
getting nd of chronic fatigue 

Let an individual prone to these sensitive nodes sustam an injury 
ever so trivial and frequently be develops a chronic traumatic back 
or let 00c suffer a sprained back and go for weeks with the back held 
rigid by a protective muscular tension or He in bed without eierdsc or 
massage and he wili develop these scnslU^ nodes Thus they play a 
very important rfile both In diagnosis and in treatment 

DiagnosU, — When located In the back of the neck they are felt 
just lateral to the cervical spines and are usually superficial although 
deep palpation may be necessary to feel them. At tiroes they occur m 
the supraspinatus muscle or over the scapula. They are often mis- 
taken for glanda. They are sensitive to pressure are usually accom 
panied with a sense of soreness or slight stiffness in the neck and often 
cause a low-grade ocdpital headache. They usually soften and disap- 
pear under massage but may return again In a short time, A mild form 
Is that found m tired business men who notice the tense sore feehng 
In the neck after going to bed and who are frequently relieved when 
the wife rubs the back of the neck for a short penod 

When these occur following Injury or in cases of long illness regular 
periods of application of heat followed by at least 30 minutes of rhyth 
mic, stroking massage and then kneading massage will rebeve the con 
tfltion. The treatment must be persisted In until the relief is permanent. 

In the small of the back these sensitive nodes are most frequently 
felt m the gluteal regions just outside the sacro-illac Joints in the 
er«tor spinae muscles near their outer borders and opposite the fourth 
Md fifth lumbar vertebrae or Just lateral to the spinous process of the 
first lumbar vertebra. Often a sensitive area is felt near the sciatic notch 
Md similar sensitive nodes are usually present m one or both legs 
The commonest site in the leg is nt the Upper margin of the calf about 
one Inch from the inner side and two inches below the head of the tibia. 
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Etlolo^ — One conjectures concerning these more chronic sensitive 
nodes wWdi are felt In the lon’cr back and are often present In the 
muscles of the back of the neck and frequently In the lower extremi 
tics Is it not possible that they arc spastic muscle bundles or mnsde 
fibers and that all these phenomena arc more or less due to the same 
causes? We sec spastic colons fn nervous highl> strung, tense lafi 
viduals Often there is a history of worry phobias of various tmds^^ 
fatigue due to all vrork and no play There is bowel d>'3function 
may cause the local fatigue In the acute muscle cramp fatigue U oilen 
present and it Is very common In the pregnant woman who is tovy cn 
her feel Hunters sometimes get It at night after a hard 
in the woods Imbalance due to flatfoot or changing from 
to low heels may cause it Frequentl> it Is noted after longpenoos 
stress and great fatigue . . 

In the more chronic, localized sensitive nodes In the injurw 
have the fatigue of dysfunction In the musdes, the wtiny and ^ . 
ness over the condition, the fatigue of holding the t-wai 

rigid and the lack of cxerdse, often the patient Is a lugiuy 


uiaiviauat , , 

Usually the condition Is ascribed to a tatic or infediotu 
designated as a myofasdtls ll Is mentioned as on indicaticai . 
flushing to rid the body of these toxic substances but in njyc^i 
there Is real evidence which f^nU to the TwssibUlty Uut Ihu 
fa due to fatigue poisoning or the dysfunction ol the local innervi 
to a small muscle bundle due to loal or general fatigue 


Fatiou*.— Fatigue fa thought of In connection with 
Dead tired ot night from a hard days work involving 
culor activity fa a healthy condfdoo as a rule but fatigue ^ ^ 
from great tension as seen in the high powered eze^^'c ^ 
tensed nervous woman worn out by the cries of the ^ 

of the older children and the housework or fatigue due to 
comfort holding one s back rigid to get a little respite 
these continued over days and weeks can be a v*cry unne*^ y 
of fatigue , 

Individuals with fatigue of thts kind can develop a fnt*d- 

backacbe. The colon can be palpated usually in the left www ^ 
rant. The sensitive nodes herein described can likewise DC 
in the case of backache Cure the one by rest and change 
release the tcaislon and establish healthy ezerase, and yw 
cure the other Perhaps colonic flushings help but I f,olty 

cured without them by developing a li^th riginw ^p- 

posture relieving the causes for worry at home or at ww 
plying heat and massage to the sensitive area In the back o: 
or low back, 

Eight yem ago I developed a lame back and pabi <Jow“ 
tdatic nerve. I waa treated with intennittent heat and 
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only temporary relief Finally I had ray teeth x rayed and took the 
filnw to Dr Thomas Gilmer positive that ttvo of my teeth had better 
coroe out Dr Gflraer was on the same hospital staff and knew that I 
had been working very hard arid under great tension. He asked relative 
to my last vacation and how much exercise and play I was Ktting It 
had been a year since I had had a short vacation and I had almost for 
gotten how to play or exerose Instead of polling the teeth he gave me 
a valuable talk on fatigue and fatigue poisoning from prolong high- 
pressure work and suggested that a vacation would cure the back and 
leg trouble The next week accompanied by my wife I started for 
S<^tle The first morning we left our sleeper for 15 minutes at hlmne 
apoHs and walked up and down the platform. I felt very peppy and 
finally my wife asked concerning my backache. To my surprise both 
the backache and the tendency toward sciatica had disappeared and 
never returned except years later when I again became tensed up 
with overwork This was not neurosis — It was simply relaxation and 
getting rid of chronic fatigue 

Let an individual prone to these sensitive nodes sustain an injury 
ever so trivial and frequently he develops a chronic traumatic back 
or let one suffer a sprained twick and go for weeks with the back held 
rigid by a protective muscular tension or he in bed without cxerdse or 
massage end Ik will develop these sensitive nodes Thus they play a 
very Important rAle both in diagnosis and In treatment 

Diagnosis. — ^Wheu located in the back of the neck they are felt 
Just lateral to the cervical spines and are usually superficial although 
deep palpation may be necessary to feel them. At times they occxir in 
the supraspinatus muscle or over the scapula They are often mis- 
taken for glands They are sensitive to pressure are usually occom- 
pianied with a sense of soreness or shgbt stiffness in the neck, and often 
cause a low-grade ocdpital headache They usually soften and disap>- 
F>ear under massage but may return again in a short time A mild form 
is that found in tired business men who notice the tense sore feeling 
in the neck after going to bed and who are frequently relieved when 
the wife rubs the back of the neck for a short period. 

\Vhen these occur following Injary or In cases of long TTInps^ regular 
periods of apphestion of heat followed by at least 30 minutes of rbyth 
mic, stroking massage and then kneading massage will relieve the con 
dition The treatinent must be piersisted in until the relief is piermanenL 

In the small of the back these Bcnsltlve nodes are most frequently 
felt in the gluteal regions just outside the sacro-Dlac joints in the 
erector spinae muscles near tbdr outer borders and oppxisite the fourth 
fifth lumbar vertebrae or just lateral to the spinous process of the 
first lumbar vertebra. Often a sensitive area Is felt near the saatic notch 
and similar sensitive nodes are usually present In one or both legs 
The commonest site In the leg Is at the upper margin of the calf about 
one mch from the inner side and two inch« below the head of the tibia. 
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Symptoms, — The aims and symptoms caused by these Dodes in 
addition to their sensitiveness arc radiating pains or more often a 
slight di'icomfort with restlessness The patient moves his legs fre- 
quently ‘can t hold them stfll/’ and at night when he Is falling to 
sleep the leg will Jerk spasmodically 

Treatment — The treatment as already Indicated Is genenl 
local Remove the factors of tenseness, nenrxmsnea and fatigue, aod 
develop healthful exercises and relaxation. Improve elimination. 
cally ^ condition must be treated by heat, massage, and grachmted 
exercises Often diathermy Is found very beneficial as h relieves tte 
pain causes a local congestion and when followed by roassa^ win 
often cause very persistent sensitive nodes to disappear ° 

massage the sinusoidal current or a strong vibrator may “ 
know many taut business men who scuffermg with this . 

the neck or shoulders have their barber use a vibrator on ™ 

The use of a galvanic current with the needle Inserted directly in 
node has been advocated os ^ ell os acupuncture 


Traumatic Neurosis 

Definition- — A pure neurosis Is one In which ah the signs and sy^ 
toms are based upon a functional condition In contradi^rti®^ 
conditions with an organic teckground I believe It U 
ways to rule out the Influences which certain minor organic cow 
play In the neurosis This Is certainly true In traumauc Dccroses. 

Etiology — ^Traumatic neuroses may develop In spite of the 
the trauma was trivial or nil and that absolutely no 
organic lesions resulted from the aeddent This type of ^ 
often seen In patients who were on the edge of a terrible 
escaped without a scratch In others the orgainc 
an aeddent have been cured but a functional neurosis has ciev 
during the period of disability and continues as the sole ^ 

capedty In this latter group the cause of the neurosis may 
nature of the aeddent the nature of the trauma, some 
made by the attending physician which exaggerates the ^ 

the Injury in the patient s mind statements made by the 
nuTBc or often an interested lawyer ^dneh exaggerate the 
of the injury In the paUent s mind or the true compensation 
where the desire for a good setUement causes the patient to dwell 
ha injury until Its importance has become magnified m H* 
Occasionally the desire for sympathy or the desire for revenge^ 
eiam^^ when a paUent wishes to prove some other physld^ 

—and similar mentallmpulses are behind the neurosis Fina^ 

IS the third group in whom the phyddan falls to find the evid^o 
orgamc injury and yet the patient continues to have disability Atwax' 
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in group some remnant of the organic lesion is still present which 
forms the underlying basis of the neurosis Elsewhere in this chapter 
I have referred to this type as the misunderstood neurosis Diligent 
search on the part of the physician Is necessary to reveal the under 
lying orgamc condidom 

As the years go by 1 am positive that many of us are too prone to 
label our paUent as a case of true neurosis wbra the real condition is a 
combination of some traumatic organic lesion with a supenmposed 
neurosis. 


Classification, — In prescribing or practicing physical therapy m 
functional conditions it is imperative to classify these cases in one of 
the following groups 


Group I Traumatic Neurosis No Organic Injuries Purely 
A Functional Condition — In these it is seldom wise to let the pa 
Uent feel that he has an Injury which must be treated If you dismiss 
such a case with the statement, There Is absolutely noth in g wrong 
with you be will usually go away disgruntled- Often instead of help- 
ing him you have made his condition worse 
In cases of alleged back injury m this group one usually finds 
that such patients luve fallen into faulty postures doe to alleged pain 
Of have b^rae soft and flabby due to laii of work over a long penod 
of months or have simply fallen into faulty habits of bolding the 
back stiff walking with a Ump or eihibitkig organic lesions which do 
not exist 


As a rule it Is wiser in this group to gnin the patients confidemce 
and then gradually to remove from their minds the fixed idea of organic 
Injxuy — by various types of explanatory talLs pomting out that Instead 
of b^g scared to death by an ocadent that might have been ex 
tremely serious they were scared into a back disabfiity At this stage 
one can usually tdl them frankly that absolutely no organic injury re 
salted from the aeddent but that the mjury was all mental and that the 
long-continued disuse of the back with gradually developing faulty pos- 
tures or stiffness is the sole cause of disability During this period of 
gaining their confidence physical therapy (which Is only another name 
for common sense handling of the case) should be administered- It may 
be given by the ph^cian or some member of the family but as a rule 
It can best be administered by a trained technician under the direction 
of the pbysJdan Physical therapy should corulst of a certain amount 
f amounts of retraining eierdses Reeducation 

^ Wnt function is just as important m the numerous joints of the 
^ h^terical knee joint therefore all exercises should 
dlr^«»d toward the reeducation of these joinls the obliteration of 
^ stiff back the correction of faulty posture and functional IlmDS 
and the gradual hardening of the patient ^ 

Sucosj In cunng IMs type of neuraih depends upon gaining the 
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Symptoms — The signs and ^roploms caused by thee noda fa 
addition to their sensitiveness arc radiating pains or more often i 
slight discomfort with restlessness The patient moves bis kgs fre- 
(montly “can’t hold them sthl ’ and at night when be Is iallng to 
luecp the leg will Jerk spasmodically 

Treatment. — The treatment as already indicated Is pieral 
local Remove the factors of tenseness, nervousness, and tatl^ ^ 
develop healthful exerdscs and relaxation Improve cUminatm 1^ 
tally the condition must \x treated hy heat, massage, and gradoatri 
exercises Often diathermy Is found very beneficial, as ft relieves ta 
pain causes a local congestion and, when followed by 
often cause very persistent sensitive nodes to disappear 
massage the sinusoidal current or a strong vibrator may “ 
know many taut business men who scuffering with this conmwM 
the neck or shoulders ba\e Ihelr barber use a vibrator on P" 
The use of a galvanic current with the needle inserted directly into 
node has been advocated os well as acupuncture. 


Traumatic Neuroses 

Definition. — A pure neurosis Is one in which oil the 
toms are based upon a functional condition In contradlstindloiBi^ 
conditions with an organic background I believe It Is 
ways to rule out the influences which certain minor organic coom 
play In the neurosis This Is certainly true In traumabc neuroses. 

Etiology — ^Traumatic neuroses may develop In spite of the 
the trauma was trivial or nU and that absolutely no 
organic lesions resulted from the aeddent This tyj^ of neur®"^ 
often seen In patients who were on the edge of a terrible a^o® ^ 
escaped without a scratchu In others the orgamc 
an aeddent, have been cured but a funclio^ neurosis has 
during the period of disability and continues as the sole cause 
capadty In this latter group the cause of the neurosis may 
nature of the aeddent the nature of the trauma sc^ 
made by the attending physician which exaggerates the Im^rtM ^ 
the injnry in the patient s mind itatementa made by the 
nurse, or often an interested lawyer which exaggerate the 
of the injury In the patient s mind or the true compensatloc^^ 
where the desire for a good settlement causes the patient to owe ^ 
hi* Injury until its importance Has become magnified in his own 
Occasionafly the desire for sympathy or the desire for 
example a patient wishes to prove some other 

-^d afmflar mental impulses are behind the neurosis. Finalb;^. 
is the third group in whom the phvsidan falls to find the evid^« 
organic Injury and yet the patient continues to have disablUty 
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When the cases in this group are due to exaggerated statements by 
the relatives or by some interested lawyer one roust make sure that 
the desire for recovery U greater than the desire for compensation If 
the former is the case the patient should be handled as just described 
However if the desire for compensation sympathy or revenge Is the 
underlying motive for the neurosis any form of treatment may only 
enhance the functional condition 

Cases of compensation neurosis are alleged by some to be very rare 
while other wnters place this as the commonest cause for neurosis. It is 
my opmion that these two views depend npon the number of compen 
sation being handled by the various writers An mdustry or in 
surance company that adopts a liberal attitude toward compensation 
cases usually has fewer ca>es of compensation neurosis among the 
injured than docs a company which has a hard boiled attitude, 

BacL rnw which are purely compensation neuroses seldom yield to 
physical therapy An early settlement of the case usually results m a 
cure of the condi ion 


Group III Traumatic Neurosis Remnants of thi Organic 
Lesion Rtmaintno with a SuPEROiPOSEn Neurosis — In this group 
careful search when applied to back cases win usually reveal the trau 
malic arthritis the thickened Ugaroents the contraaed muscles the 
thickened aponeuroses and adhesioas the sensitive nodes and similar 
conditions which are the aftermath of the onginal Injorv The neurosis 
must be treated by gaining the confidence of the patient as already 
detaOed 

Physical therapy in the form of beat massage exercise manlpula 
Uon (often under anesthesia) occupational therapy and si^ar 
methods aimed at overcoitdng obscure but demonstrable organic lesions 
will usually cure this type of neurosis These patients usually misun 
derstood and neglected are the ones who respond most readfly to and 
who are most grateful for treatment, 

The dictum that you can rub more trouble into a neurotic patient 
in an hour than you can rub out in a month is true in a certain num 
ber of these functional neuroses Careful classification of the neuroses 
I*cwever will reveal a large number In whom physical therapy Is def 
inJtely indicated The following case is an excellent example of a trau 
malic neurosis in a back Injury 


— J A,, a carpenter aged 4a married and with three chlldra) 
wtiflc ^Tffking hi a imaH community In southern Illhiots In lojj fdJ from 
a distance of j 8 It. faihiring hU back. X-ray iadllUa were not 
•suable to \-erify the dlagtKafa of broken back which was made In this 
treated In hto home lying prone In bed for apprcmmatelv sJt 
He »ni fbally awMiicd . toUl dtaMhy by the compenjotkn 

be ^ to decreoae hJj per cent oi dliabnity At the but emhi- 
“ile" tbe patient had » realgned feellng-mcry for hliroeU eapresilon on 
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patient’s confidence and refitting him for worL In some tliis cm be 
accomplished in two weeks, in others U may take months. It b ftr 
better to persist in the treatment than to turn these patients loose as 
neurotics with continued disability Frequently they will leave the 
physicians and drift into the hands of culUsts who will cure than 
simply because they have more time and patience and a better under 
standing of the psychology involved. 


Gboup II Trauuatic Neurosis Orcantc Lesions Cured but 
DiSABn-iTY Persisting Due to tjie Neurosis — In back cases In thfa 
group when the neurosis Is due to an exaggeration of the serfcusneo 
of the original trauma or the seriousness ottbe original acddent, soch 
patients should be bandied as suggested under Group I 

When the back neurosis Is due to some CTToneous Idea or to m a 
aggerntlon of the senousness of the Injury often the result of some 
guarded statement made by the attending physician, the Idea most be 
wiped out before the neurosis can be overcome. 

If a physician tells the patient that he has a "broken back 
the lesion Is a simple linear fracture of a transverse process a noir^ 
frequently develops which prolongs the disahflliy for 
sometimes years after the simple linear fracture has healed SOTitUDM 
during the acute stage the patient will complain of his supenng 
the length of treatment the pl^dan, to justify his trotmmt so^ 
times replies "You are lucky to be alJve ” or “It will take « 

to get you well and you will never be completely weD 
be permanently disabled ’ Unguarded statements such as tn^ 
the basis of many traumatic neuroses and, of course should always 


avoided 

Recently I saw a patient suffering from a traumatic neurosis 
was solely due to the fact that his faroUy pbysldan had 5 

at the request of the patient, aUting that his patient had 
fractured and was therefore unfit for jury service, Subsetp ^ , 
failed to show the skull fracture The patient had completdy 
from his injury within three weeks and was ordered back ^ , 

this physlci^ Instead of going to work he devdoped nnder 

true neurosis There were absolutely no organic findings- T« 
lying cause of the neurosis was the paUent s InabOIty 
why his family phyndan had written that he had a skull to 

later told him that be did not have a skuD fracture arid conUnocu 
Insist that he was able to go to work. of 

P^cal therapy Is indicated in this dass of cases wh^ 
the back Joints thickened Ibpments contracted muscles, rtWiii 
aponeuroses faulty postures functional limps and general 
Indicate the need of beat massage and exerdse. The adminlsOTiw 
some simple form of physical therapy thereby expressing tnepr 
dan s Interest in the case, combined with the physician’s supervo**^ 
wfH go far toward overcorulng fhU type of neuroris. 
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his face he stood with his feet a little apart and hb back flexed about 
lo on walking he took steps from lo to u in. long and progressed very 
slowly moTemaits of the back were alow and restrict^ the patient bending 
forward only about 35 and not being able to straighten his back complelely 
be could raise bis arms only slightly above a right angle to hfa body PbysK^ 
and x-ray examinations were negative for organic disease There was no sign 
of a fractured vertebra Fanctioual tests showed variations in pain ai>d ten- 
der points akmg the spinal column with atypical areas of anesthesia. The 
observations were definitely those of a person with traumatic neurosis. 

The patient was admitted to St Luke's hospital and was assigned to a 
regular routine of treatment consisting of period of beat massage, exercise, 
tub bath^ and rexL In addition to this he was assigned to the occupational 
therapy wurksbop for two bours a day at finL but the time was Increased 
dally After about the fourth day It was notlceu that the patient was spend- 
bg all his spare time (n the workshop He was asked to make a special splint 
for one fcDow patient and to make the peg leg portion of a temporary arti 
6aal leg for another patient He was so fawdy with toob that be was soon 
acting as an assistant to the technician 

At the end of two weeks the patient was walking with a normal stride 
could bend over and touch the floor could stand erect and could raise 
hh arms over hb bead It was carefully explained to the patient that 
be bad never had a broken back but that bis trouble was all due to 
nervonsneau which be had overcome during these two weeks In the hoepHal, 
and be was discharged. Unlike many persons with neuroses he was ex 
tremely happy over his recovery and iremediatdy returned home and 
went to work. Although the surgeon and the phyxical therapist were of some 
aid in his recovery the practical appUcatioc of ocoipatlociu therapy should 
receive the chief crediL 


CONCI.USION8 

I have contributed this chapter as a surgeon confroaited with a great 
many back cases and especially old back Inpirics which have failed 
to respond to other treatment. 1 am not a physical tberap«L When 
physli^ therapy Is necessary it is administered by qualified tech 
nidans under the direction of my assodale Dr J S Coulter but I 
constantly supervise the case 

1 have iound as the most valuable adjuncts lo the surgical treatment 
of these cases various kinds of heat, various types of hydrotherapy 
and above bH, massage and exeroae. The exerdse should be mdu 
ated from the simple contraction and relaxation of muscles while the 
patient is lying in bed to movements Involving flexion and extension 
and lateral motion of the back exercises involving lifting and carrying 
the use of various Linds of apparatus such as a rowmg machine and 
finally to the eierases inN-oIved in gradually increasuig amounts of 
^rk, referred to as occupational therapy 

In this chapter I have not dwelt in great detail upon the methods 
ad\-ocatrd for administering the various forms of physical therapy 
For details concerning the nodus operandi of the various methods the 
reader Is referred to the chapters on technic. Volume L 
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CHAPTER SEVENTEEN 


PHYSICAL THERAP’i IN DEFORAIITIES OF THE SPINE 


R, B Dolehunt MJD 


Perhaps In no instance is the adage an ounce of prevention is 
worth a pound of cure more appbcable than in potential or Inapient 
deformities of the spine. In Joints of the extreimties even when great 
deformity has been established surgical and mechanical measures are 
available which enable the most spectacular alleviation or correction 
But fn severe deformities of the spinal structure which have once 
become confirmed and fited with all the associated somatic and 
visceral pathology complete correction Is practically never accom 
plisbed and even Improvement is often almost unattainable The dlffi 
culty la due to the anatomic and physiologic complexity of the spinal 
bona jomts and musculature and to tl« relative inaccessibility of 
the spinal col umn and thorax to the application of corrective mea su res 
in the form of apparatus dependent upon pressure for their corrective 
influence In oUjct words since one cannot “get bold oP the spine 
with hands or apparatus to the degree that obtains with reference to 
the knee or elb^ manipulative or corrective influences must be 
exerted less directly and therefore less effectively VlTmi one experi 
ences the difficalty encxiuntered in correcting an ordinary clubfoot in 
a child in which the foot and leg can be grasped powerfully in the 
hands and are seemingly under the command of the operator it can 
readily be appreciated bow relatively little direct force one can exert 
upon a spinal deformity when one s efforts are applied to the pelvis 
thorax and axillae 


It is therefore of the greatest importance that frequent examination 
be made of growing children to detect potential deformity and that 
preventive measures be instituted carlv So insidious is the devTlop- 
ment of spinal deformity not only m children as a result of congenital 
paralytic and postural causes but In adults Incidental to postural 
mechanical or arthritic influences that the orthopedic surgeon sddom 
has opportomty to boast of having prevented deformity but be is con- 
stantly confronted with the problem of attempted correction which 
often results in no more than preventing It from progressing to a more 
*evere degree. Since there are other chapters which deal with the pnn 
aples of the prevention of deformity only the common types of de 
loTT^ty of the spine and the ph>'rical therapeutic measures desipned 
lor their alleviation or cure will be discussed here 
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finally, I have treated in considerable detail the claarificatkii, eti- 
ology and diagnosis ot back injuries in order to fllustrste and strea 
the importance of a thorough understanding of the back coafftfcn 
before attempting nny physical therapy measures 
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Anatomic Considerations ^ 

Apart from actual operative surgical procedures the entire treat 
ment of spinal deformity is ‘physical therapeutic.” The exertion of 
influence by push or pull or manipulation or traction whether from 
within by muscular effort or from without by m an u a l or roecha m cal 
effort, is physical therapry hence one cannot exclude those measures 
applied by the surgeon and mteUlgcntly discuss those commonly dele- 
gated to the trained physical therapist because they arc reciprocal 
parts oi the same rationale 

There are numerous deformities of the spine of congenital ongin 
such as spina bifida synosteosis of vertebrae cervical rib variations 
m number and shape of spinal segments and other embryologlc aberra 
dons which may or may not produce deformity but which in any 
event are not amenable to physltkl therapy and are hence not discussed 
Moreover diseases of the spine such as tuberculosis syphilis and other 
granulomatous mfections as well as osteomyelitis neoplasms and 
trophic disorders are not the subject of physical therapeutic mlnistm 
lion except In so far as they may produce deformity and are accord 
ingiy dealt with In other sections Similarly traumatic lesions comprise 
a special subject Hence this chapter deals with deformities of the spine 
which may be considered to have been theoretically preventable and 
are capable of Improvement by mechanical means whether of consb 
tutional static, paralytic or anhritlc origin- 

AKATOinC AKD PHYBIOLOCIC CONSIDEJtATlONS 

Effective treatment of spinal defonmty must be based upon a knowl 
edge of the grosser and simpler prinaples of the structure and function 
of the spine. Although there are marked differences in structure and 
form between the spine of the infant, child, adolescent and adult, these 
differences do not materlall> modify the pnndples of treatment except 
in so far as the progressive decrease In resiliency and flenbflJty with 
advancing years makes treatment less and less effective therefore for 
the sake of brevity variations with the age of the patient will not be 
enumerated. 

In general the spme is considered as that part of the vertebral 
column above the sacrum. It comprises about one-third of the length 
of the body and is compwsed of 24 segments the upper seven being 
designated os the cervied the eighth to the nineteenth Inclusive as the 
dorsal, and the lower five as the lumbar The first cervical vertebra 
articulates with the base of the skull and the last lumbar with the 
saemra which Is solidly fixed between the two iliac bones forming 
With them the unyielding pdvic ring The sacrum represents the base 
of the spine being wider and thicker than any other vertebral seg 
inent, and the bony mass tapers gradually in anteroposterior lateral 
and axial dimensions from the sacrum upward so that the cervical 
vertebra is smaller in all diameters than the dorsal and the dorsal is 
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Apart from actual operatI>e surgical procedures the entire trent 
mm t of spinal deformity is ‘phj'sical therapeutic,’ The exertion of 
influence by push or pull or manipulation or traction v?hcthcr from 
within by muscular effort or from without by manual or mechanical 
effort is physical therapy bence one cannot exclude those n>easures 
applied by the surgeon and intelligently discuss those commonly dele- 
gated to the tramed physical therapist because they arc reciprocal 
parts of the same rationale 

There are numerous deformities of the spine of congenital origin 
such as spina bifida, synosteosls of vertebrae cervical rib variations 
in number and shape of spmal segments and other cmbryologic aberra 
tions which may or may not produce deformity but which in any 
event are not amenable to physical therapy nod are hence not disciisse<I 
Moreover diseases of the spine such ns tuberculosis syphilis and other 
granulomatous mfections as well as osteomyelitis neoplasms and 
trophic disorders are iwt the subject of physical therapeutic ministra 
tion except in so far os they may produce deformity and arc accord 
ingly dealt with m other sections Similarly traumatic lesions comprLM: 
a ipeaal 8 ub}oct Hence this chapter deals with deformities of the spine 
which may be considered to have been theoretically preventable and 
are capable of improvement by mechanical means whether of const! 
tubcmal static, pa^ytic, or arthritic origin 

ANATOinC AKD PHYSIOLOGIC CONSmURATIONR 

Effective treatment of spinal deformity must be based upon a know! 
edge of the grosser and simpler principles of the structure and functltMi 
of the spine Although there ore marked differences In structure and 
form between the spine of the mfant child adolescent and adult these 
differences do not materially owdlfy the principles of treatment except 
in so far as the progressive decrease /n resiliency and BcxibUlty wfth 
advancing years makes treatment less and less effective therefore for 
the sate of brevity variations with the age of the patient will not be 
enumerated. 

in general the spine is considered as that part of the vertebral 
column above the sacrum. It comprises about one third of the length 
of the bod> and is composed of 24 segments the upper seven being 
designated ns the cervical the eighth to the nineteenth inclusive as the 
dorsal md the lower five as the lumbar The first cervical vertebra 
^rtmulates with the base of the skull and the last lumbar with the 
ucrum which Is sondl> fixed between the two iliac bones forming 
With them the tmjieldlng pd\ic nng. The sacrum represents the ba c 
of the spine being wider and thicker than any other vertebral seg 
*nd the bonj mass tapers graduaD> In anteropwlenor, lateral 
axiil dimensions from the sacrum upward so that the cervical 
vertebra is smaller In all diameters than the dorsal and the dorsal fs 
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smaller and leas massive than the lumbar, hence the column Is pynm- 
idal with Its base below (Fig. i) 

Each segment or verteW Is in the form of an irregular osseous rfn| 
with a circular body flat above and below forming an antenot portkii, 
and a posterior portion known ns the arch made up of the laminae, 
spinous transverse, and articular processes The anterior and posterior 
portions ore joined on each side by the short pedicle to form the ring 
(Figs 2 and 3) Thus the spinal column U formed of a scries of super 
Imposed rings each articulating with the one abo’c, both m its m* 
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terlor and posterior portion* The bodies of the vertebrae are separated 
from each other by an intervening cushion of fibrous elastic tissue 
the Intervertebral disc which fills the entire Intervening space and is 
attached firmly to the vertebral body The disc projects a little beyond 
the nm of the vertebral body The penpbery of the disc Is firm and 
fibrous while m its center Is a soft and movable fibrous mass the 
nucleus polposua occupying little less than one-half the total area of 
the disc (Fig h) The discs vary in shape and thickness In different 
regions of the spine In the cervical region they are thicker m front 
than behind thus necessitating the normal antenor convexity of the 
cervical spine Smilarly in the lambar region they are a little thicker 
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anteriorly causing anterior convexity and thdr general thickness 
hare is greater than their cervical or dorsal thickness In the dorsal 
region they are more nearly symmetncal and the backward curve of 
the dorsal spine is due more to the shape of the vertebral bodies and 
^Ihe necessity of its conformation la connecting a curve above and 
wow The discs comprise 35 per cent of the total length of the spine 
hence in the aged in whom they become narrowed the spine is short 
ened and bent forward throughout, 

The posterior portion of each vertebra articulates on each side with 
one abov-e by the articular processes produang jomts which, in the 
cwvlcal region are flat and slope backward and downward at an angle 
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smalltr and lea nua^ve than the lumbar , hence the coiunm h pyrsn- 

idal, with lU base below (Fig J) n^eoa tha 

Each segment or vertebra Is In the form of an onem ^ 

with a ctolar body flat above and below, forming an 
Ind a posterior portion known ns the arch nn.de up of 
sptaous^mnsverse. and articular proassraT^nt^” ^f^^ 
rJortlons are joined on each side by the ^'"rt 
mgs a and 3) Thus the spinal column ts formers srfra ®iw 

ta,^ rinp, each articulating with the one above, both in its 
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importance m disordered states For detailed study of the musculature 
of the spine tborai and abdomen all of which must be regarded as 
controlling the spinal movements and stability the reader should refer 
to standard works on anatomy For the purpose of this discussion 
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of 50®, in the dorsal region are more vertical and In the cotoral ptoe, 
and in the lumbar region arc nearly vertical and In the sapttil piane, 
with the exception of the lumbosaml articulations, which are more la 
the frontal plane thus permitting greater flexiWUly in the anteropos- 
terior movements Thus each vertebra articulates with the one show it 
three joints, forming with each other a triangle It is difficult to see 
bow there could normally be much nxnrtmenl between two adjacent 
vertebrae or even much movement In the entire spinal cdomn, partkn- 
larly In light of the fact that all three articulations are firmly scr 
rounded by dense ligaments 

The articulation of these segments results In an osseoligsfl^nro 
column pyramidal In shape, containing in the canal produced hy tae 
foramina of the vcrlebmc the spinal cord and thus serving 
of protection Its other functions are maintaining the vertk^ 
of the human body, susiafnlng the superimposed weight and 
of the thorax, providing for flexIhiUty and tesnience, supporting ma 
protecting the thoracic and abdominal viscera, and being the souict 0 


origin for a vast system of complex musculature. . 

To provide flexibilUy resilience and stability there 
ontero^tenor direction three curves, the cendcal (convex antwi^J 
the dorsal (convex poslcnorly), nnd the lumbar (convex 
See Figure 1 These curves arc known as the physiol^iccur^ 
their t^Uonships to each other are of the greatest bnport^^ 
lummlt of the converltv of the cervical curve b st the level 0 
fifth cervical vertebra, that of the dorsal curve at the rixth 
of the lumbar curve, ot the fourth In the transverse 
b normally no curve except a slight deviation convexiy m tM 
extending from the middorsal to ibc midlumbar region and saw 
associated with the disposition of the vascular structurtt «jna] 

Support of the thorax b afforded by articulations with tne 
column of the la ribs on each tide (Fig. 5) ^ 

tenth ribs the head of the nb articulates ^th both the corrop^^ 
vertebra and the one below by a double Joint, whUe the first 
articulates only with the body of the first dorsal vertebra, m 
two ribs with the eleventh and twelfth vertd>rae, the 

over the first to the tenth ribs have an addiUonal articubtloo 
corresponding vertebra through their tubercles and the tr^ 
vertebral process In thb manner the thoradc cage Is 
supported from the vertebral column a rid its shape b accordingty 
fied by changes in the relations of the spinal aupport. 


Mu»ail»ture of the Spine— Like all other Joints or 
Joints the maintenance of stability strength and form fl 
not alone upon artfcular or temiedlato periarUcuUr W 

great measure upon those eitnnsfc elements which ih-t 

nwveroent of the Joint, namely the muscles and In the 
are maisite and complex fn their normal states and of fnesona 
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VIZ. the sternocleidomastoid considered singly the broad strong ex 
tcmal oblique nrascle of the abdoroen extending from the eighth rib 
downward, forward and mesially to be Inserted into the sheath of the 
rectos abdominis Poupart s bgament, and the iliac crest. The internal 
oblique muscle of the abdomen is similar m arrangement except for 
obliquity m the opposite direction arising from the iliac crest and 
lumbar fasda to be inserted mto the riba sternum and rectus sheath. 

Transverse — ^The transverse group (Fig 6c) is concerned chiefly 
with minor movements as far as the spme is concerned but efiecta con 
certed action of the upper extremity and thorax with the spine The 
pectoralis major and minor serratus magnus latissimiis dorsi and 
trapezius effect movements of the shoulder ginlJe about the thorax and 
hence of the spine. Similarly the quadratus lumbormn and transverse 
abdominal muscles effect movement between the thorax and the pelvds 

It IS Important to consider the continuity of muscular action by these 
groups from skull to pelvis and even the lower extremities. It will be 
seen thst the movements of the spine are determined and partly lim 
Ited thereby and that deformity will ensue upon the release of control 
by any one group as In paralysis or upion the abnormal accentuation 
of the force exerted by any one or more groups as in muscle spasm 
badental to tnflammatory process or spastic paralysis. The equillbriam 
of the spinal mechanism at rest or tn mo\'ement must be secured large!} 
by the reciprocal action of aH muscle elements 

Movement* of the Spine- — The voluntary movements of the spme 
are of course controlled b> these longitudinaJ and transverse muscle 
polls Within the limits of range permitted by bone and joint elements 
The joints permit some movement between all vTrtebral segments 
althoogb they are variable in different portions of the spine and the 
tnpodal articulation definitely limits the range of movement enjq>ed 
at each Intenertebral joint The intervTTlebral discs are compressible 
and on movement adapt themselves m shape the nucleus pulposus 
slipping forward, backward or to either side. The articulations of the 
arch permit ^dlng movements only ond so the net result is that each 
Intervertebral Joint can bend forward backward and laterally and 
can rotate In a system of superimposed joints of this sort the maximum 
mobility of the spine would be the summation of movements permitted 
b} these articulations If the spine were a straight rod which It is not 
and If It were not for other factors of limitation such as the function 
of supporting the thoradc cage Thus the degree of mervement and its 
nature ore modified by the relatlv-ely fixed nature of the physiologic 
curves In the cervical region flexion extension lateral flexion and 
ration are all free in range In the dorsal region extension is prac 
absent and flexion is limited while bteral motion is consider 
abK Id the lumbar region lateral rotary movement is markedly re- 
stricted but flexion Is freer and extension fs freest 
More Important than the eiart ranges of movement at different levels 
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consideration can be given only to the general gross arrangemeni of 
those groups which, n^ng harmoniously, prevent defonnhy and main- 
tain stability, and the disturbance of any one of whkh may pradoce 
deformity 

The spine must bo regarded as the core of a cylinder of miadcs 
which form the trunlv, the core being situated postcrioriy la the naa 
The direction of muscular pull around the core is such that when w 
muscles are of normal Integnty and hence balanced, they act ai the 
physiologic splint of the spine and in every movement of any nitnre 
every portion of the splint participates. 

Muscle Groups — There are in general four muscle g roops 
the extensor group, (2) the flexor group, (3) the rotator group, 

(4) the transverse groigi . , . 

Extemor — The extensor group (Fig. 6b) is posterlOT to 
extending as a great mass from the pelvis and sacro-juac 
upward on both sides to the base of the skull, with 
and insertions. In addition to directly parallel locgitndlDal 
portions at various levels curve laterally to insert Into every ^ 
Into the base of the ocdpital bone More deeply the interiu^o« 
segmental so that the ribs arc connected to the tran^erse 
the vertebrae above, and to each other by Intercostal 
transverse processes are joined by UtUe muscle plates. This weai^^ 
Imbeds the spine deeply except for the spinems prooases, aB 01 
can be felt subcutaneously between the two muscle column^ ^ 
Flexor — The flexor group Is anterior to the 
two separate portions vli., those Intimately connected wttnW 
column and ^ose of the anterior portion of the trunk, tne 
(Fig, bd) consists of an upper portion or cervical group ^ 
hrnmofemoral group between which In the dorsal region t« . 

is defidcnL The upper group arises from the bodies of the 
sixth cervical vertebrae and ascending In relays is Insertw m ^ 
bodies and transverse processes of superjacent vertebrM 
ocapltfll bone The lower group the psoas mass 
bodies intervertebral discs and transverse processes of tW 
dorsal to the fourth lumbar vertebrae Inclusively be 

which tapers downward over the brim of the pelvis laterally 
inserted near the lesser trochanter of the femur , , --j. 

The anterior trunk group (Fig 6a) is likewise the 

cular continuity but ^ the unyielding sternum which ^ 

defect Above, the sternocleidomastoid musdes arise freun the 
process of the temporal bone and descend to be inserted Into w 
num and clavicle- Bdow the rectus abdoeoinis extends fr^ tne 
rack rim in front to the pelvic brim below The anterior 
intercostal muscles may also be regarded as 

ijota/iw — The rotator group (Fig 6e) Is composed of rousoo 
oblique arrangement with reference to head neck, trunk, and 
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Is the result of combinations of these in the spine as a whole for to the 
latter must treatment be accorded to affect any deformity Much of the 
seeming range of motion Is really due to freedom of movement at the 
ocdpito-atloid juncture and at the hips hence the latter must be 
eliminated by filing the pelvis to attain an accurate estimate Lovett * 
and others have emphasised the fact that in a flexible structure pos- 
sessing fixed anteropostenOT curves lateral bending is necessarily ac 
companied by rotation hence there can be no pure lateral movement 
of the spine without tvdst altbou^ at different levels the relative 
proportions of lateral motion to twist in this compound movement 
vary Moreover the ratio is vaned by concomitant flexion or extension 
of the spine as a whole. For details of these elements the reader should 
be referred to Lovett s monograph, *TAteral Curvature of the Spine • 
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In general forward flexion is a pure movement enabling the con- 
version of the spine into a curve of approximately one-fourth of a 
drde (Figs 7 and 8) The physiologic lumbar curve Is obliterated, the 
dorsal Is Increased, and the cervical is decreased 
Extension is also pure i e. free from rotation and enjoyed tb the 
degree shovm in Figure 9 The movement fa chiefly at the lower lumbar 
*<Ements although the physiolo^c dorsal curve is somewhat decreased 
Lateral flenon (and rotation) In the erect position resolves itself 
into a movement chiefly of the dorsoluinbar region (Figs 10 and 11) 
according to Lovett ^ fa accompanied by rotation of the vertebral 
wlei toward the concave side of the lateral curve If however lateral 
flexion fa carried out with the whole spine forward flexed a greater 
J^SJ^t of the spine participates in the lateral curve and the vertebral 
bodies rotate toward the convex side thereof 
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bdow and by retentive apparatus in those cases exhibiting tendency 
to imbalance 


Structural Ciu^ture, — Structural scohosls on the other hand is 
marked by the presence of deformity which a normal spine cannot as 
Bume and by definite changes In the form and relation of the bony 
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elements of the spine These bone changes may be primary with ref 
erence to the scoliosis os In congenital malformation of bone such as 
‘wedge \ertcbrae and other desTlopmental anomalies of segments or 
articulations or In changes In the shape of these elements due to 
rickets neoplasm granulomatous disease or trauma 
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Lateral flexion and rotation being indissolubly associated and 
dprocal the effort to eliminate one mechanically teodi to restrict the 
o^er In the normal state, while the converse is true In cerUfai d^ 
form! ties 

To summarise, the anlerr^wstcrior normal curves together with the 
segmented osseollgamentous atructure assure a flexlbk mechanism of 
stability and equilibnum capable of generous mobility as a whole ^ 
requiring very little external support to maintain symmetry 
is, however, provided with abundant muscular support, wfaiefa^ u 
anced, augments these factors and which, If unWanced 
forraily Manifestly the plaaUdly of the structure has 
its vulnerability to deformity from external influences Jin» to to 
mature spine marked degr e es of muscular imbalance may M marptty 
resisted while in the immature spine minor degrees of unbalance 
gradually produce extreme defonnity Moreover intrinsic ^ 
extrinsic Influences other than musadar Imbalance nay be 
ments originating deformity, but once instigated, imbalance ensoa 
and augments deformity 


Gkkeral Scouoais (Latctai. Cobvatxjm or rm Spws) 

Functional Curvature, — Lateral curvature of the 
functional Le,, unacoorapanled by permanent anatomic roaagt^^ 
bones. Such deformity may exist as a nonnal compensatory 
to a short lower extremity from any cause (Figs, 

There is a singular lack of tendency for such a spine ^ -n. 

tural deformity Moreover in hysterical curvature, dthou ^ 

parent deformity is obtrusive there is no structural change- 

such forms are not the subject of phj'sical therapeutic 

However another form of lateral curvature primar fly ^ 

functional not tincomroonly becomes habitual and ina> 

ually into structural changes. This form bccurs without ^ 

cause, usually between the ages of 6 and la and the 

deviation to the left. The curve is general Le extends thrm^c^ ^ 

length of the spine the maximum deviation being at fbe 

ninth or tenth dorsal vertebra- Such a deformity " 

curvature and is usually so gentle that the maximum de^^u™”^ ^ 

exceed as a rule two inebes from the median line. 

this type may be overlooked There are no 

satory curves and torsion has not occurred but there is ejevaj^ ^ 
the left shoulder which is also displaced forward, ^ ts 

displaced backward and the whole trunk is shifted tow^ ^ 
Indicated by the plumb line dropped vertically through the 
tween the buttocks fFIgs 15 16 and 17) . ^ years 

It is therefore essential that balance be maintained 
of growth to avert conversion to the stnictural type- This “ 
pushed by general nlbuKf nfci for the spinal rausoiUlure 
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static factors plus muscular unbalance Incidental to the musculature 
of one side operating to a mechanical disadvantage against that of 
the other tend not only to perpetuate but to increase the deformity in 
just the same manner as these influences operate upon an ankle joint 
Now when one of these Influences Is exerted with sufficient persistence 
in point of Intensity and time particularly upon the growing spine a 
curve to the right or left is cresded and such curve is greater than the 
normal physiologic roovemenl which the spme could assume in that 
direction The convexity of the curve will be opposite the side in 
which contractural causes operate and usually on the opposite side to 
the paralvsis In unilateral poltonyelitic scoliosis. 

As has been pointed out, the spine cannot be bent laterally at any 
given point beyond a certain limit without introdudng the element 
of rotation or twist, and when such lateral curve Is toward the right, 
the direction oi the rotation of the segments is toward the right In 
other words the vertebral bodies rotate toward the convexity of the 
curve This torsion occurs not only between the vertebral segments 
but actuafly in tbeir bodies When the curvature is in the dorsal spine 
the ribs on the convex side arc curved backward with the rotating ver 
tebrae creating tie ‘"rotation hump” or gfbbus. As lie curve develops 
and the rotation occurs there is crystallixallon of the stress of super 
Imposed weight upon the portions of the vertebral bodies on the con 
cave side and in response to WolfPt law they become wedge-shaped 
(the base laterally) and otherwise distorted Toralon is not confined 
to the immediate vlamty of the lateral curve but goes on above it so 
that there develops a twist of the shoulders in relabon to the pelvis 

The rfbs on the concave side are earned forward accentuating the 
hollow in the back on that side and the thorax thus becomes deformed 
Attempted adaptive and compensatory adjustments resolve the de- 
formity into one that must be regarded as no longer of the spine alone 
but of the entire body The patient In an Involuntary effort to compen 
sate for such a disturbance of mechanics shifts weight to the extremity 
on the side of the convexity and general disalignment of trunk and 
exlieniltles ensues. 

Untreated structural scobotic deformity docs one of two things 
either it becomes spontaneously arrested at n certain point and the 
patient goes through life without serious chsabillty or it progresses 
gradually to a degree that terminates life at a comparatively early age 
In the latter deformation of the thorax distorts and compresses the 
respiratory and circulatory viscera Impairing the functions of both 
and resulting In Impaired aeration and circulation lowered resistance 
emaciation and susceptibility to secondary Infection, The thorax col 
lapses Into the pelvis until the ribs impinge upon the flium, inflicting 
similar embarrassment upon the abdominal viscera. Such Individuals 
sridom reach advTinctd years being carried off by pneumonia or other 
terminal disease 
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Much more commonly, however, (he osseous malformation is lec 
ondary to an extrinsic factor, acting to produce defonnity gradmlly 
Of these infantile paralysis is by far the most common, as indicated by 
the fact that It caused 8o per cent of my cases Other forms of partly 
sis, such as menlngomyelltls, spastic paralysis, and dystonia nrasen 
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lonira may create imbalance to the degree of structural 
tracture of one side incidental to dcatrinition of pleurisy or ew ^ 
process or traumatic lesion of chest cavity waD or even stm 
result In structural scoliosis Wished 

No matter what the origin once structural change Is estaous** 
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3 Actjulred scoliosis 

A, Anatomic asymmetry outside the spme 

1 Torticollis 

2 Asymmetry of the pelvis 

3 Unequal length of Icnrer extremities 

4 Ocular asymmetry 

B Disease of bones or }cdots of the spme 
I Rickets 

3 Tuberculosis of the spine 

3 Arthnti* of the spine 

4 Osteomyelitis of the spine 

5 Tumors 

6 Fracture or dislocation 
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Etiology — Inasmuch os the wisdom of ottemptiug treatment it ill 
and the prospect of any success depend to a considerable degree npen 
the extent and degree of fixation of the deformity and the causative 
agency, one considering treatment should recall the many eUologic 
factors in this deformity These may be summariied as follows 

I Congenital scoliosis 

A Developmental anomalies of the vertebrae 
I Wedge-shaped vertebra (one or more) 
a Absence of one side of vertebra (one or more) 

3 Fusion of two or more vertebrae on one side 
B Embryologic malformation of the thorax 
C Deformity /« utcro from pressure 



Fl0« i 8 ind 0 — CopffM>«l tcoaorit doo to wtdl^-ibtprf TOttbrifl* 
Fro jo^Aopilml KoUotis itcooduy to kft tortkoOh. 


Treatment 


It b evident m regarding the list of causes that many will not yield 
to physical therapeutic measures and that surgical or other orthopedic 
procedures directed toward the undertying pathology are mdicatecL 
IDastrations of scoliosis from different causes are shown in Figures 
i8 to 37 inclusive. (Figs 18 and 19 show the congenital Figs 2017 
show the acquired.) 
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Treatment — PaoPHn-tenc — Prevcotion as in all other defonm 
tie* is of the greatest importance Routine eianunatlon of school 
children wiH aid In the early recognition of beginning deformity or 
prescoboUc evidences Congenital scobosls can thus be recorded 
etched and controlled- PrescoHotic indications such as the indJna 
tbm to assume asymmetrical attitudes in standing or sitting or pos- 
hiral slouches ocular deviations and rachitic round back, accompa 
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7 Osteochondritis 

8 Dyschondroplnsln and chondrodystnrohy 

C Deformity due to disturbance of musde balance 

1 Infantile paralysis 

2 Spastic paralysis 

3 Dystonia musculorum 

4 Inflammatory or traumatic muscle spasm lumbago, td 
atica sacro*llIac disease hip joint dlscise 

5 General muscular atony from any cause 

6 Muscular dystrophy 

7 Encephalitis lethar^ca 

D Contracture of extrinsic soft structures 

1 Unilateral pulmonary disease 

2 Tboradc empyema 

3 CIcatriiation of the skin from bums or other trtums 
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curve I have referred to the associated torsion that occurs and to the 
tendency for imbalance to occur m the entire body For instance when 
there IS a dorsal curve to the ri^t, in order to re tarn the center of 
gravity the body weight Is shifted more to the right lower extremity 
than to the left. This is an early eHort of the body to compensate 
mechanically Later there develops a curve above and below the pri 
mary one m a further effort to establish the center of balance. These 
curves are known as secondary curves and are in a direction opposite 
to the primary curve In this automatic adaptation the body may sue 
ceed or fall In those cases that become stationary or nonprogressive 
the secondary curves and the primary one have become reciprocally 
compensated and although there are three curves in the spine the net 
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nied by other evidences of rickets, can be met In advance of real 
deformity, and by supervision, exerdses, nnd sometimes apparatus, 
can be controlled dunng the growing period Scoliosis can tins be 
averted 

Of particular importance Is a careful study of the spines of cHldren 
who have had Infantile paralysis Extreme degrees of paralysb nay 
result in little deformity owing either to retentbn of balance despite 
loss of power, or to maluritj of osscoligamentous structure. On the 
other hand seemingly minor degrees of unilateral spinal or abdommal 
paralysis may result in extreme degrees of deformity and often follow 
ing a latent period of years. Moreover many children have mild Mi 
tacks of poliomyelitis without Its having been recognited but mootlo 
or years later the scoliotic deformity Is observed- Once launched upon 
the tendency, progression of the deformity Is likely to go oo apace, 
and often in spite of Intensive opposition in the form of treatroent. 

Indications and Contraindications, — ^Tbe principles of 
ment In the paralytic type are applicable to all forms m which 
lying pathologic causes such os tuberculous spine, 
not contraindicate movement and hence movement Is selected as 
basis for outlining the routine . . . .i 

The question should be asked first, "Can anything be ^ 

treatment? The answer Is to be sought In the degree of totloo ot 
deformity and In the determination of whether It is defiidtive ^ ^ 
donary In the Inveterate contracture In the adult there b DOpr«I^ 
of correcting the deformity In the stationary scoliosis 
arrived at a state of compensation and is not 
adult or child It had best be let alone ns far as efforts to reo 
deformity are concerned, 

Pdsposi of Treatoent— T he Becond question W,**. 

TVhat are we trying to do?” If the answer to the latter is the s 
to unbend and untwist a structural lateral curve and to 
normal anatomic relation of distorted vertebrae the ophmlsm eir^ 
that of anyone who has had experience in the subject. 'Hie tout 
of methods and machines directed to this end testifies to the unpnwu 
bihty of such accomplishment uj-t 

Arrest of Dejormity — Attention has been called to the tset ^ 
structural scoliosis untreated either progresses to a hopeless 
assumes a definluve state The Ideal of treatment in our 
standing of the subject is to secure the definitive arrested state 
the maiunum of correction by the application of those measura n 
convert the progressing deformity Into the status ol the ooe tnai 
become spontaneously arrested This leads to the 
occurs spontaneously to arrest deformity in this type? K „•( 

accepted at present that this Is accomplished by the devdopiOTi 
compensatory balance. During the development of a primsty scouv^ 
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result is realignment of the whole so that imbalance has been coc 
recteth In such a case the plumb line will fall throu^ the roediaa hue 
of the cervical vertebrae and through the intemalal fold, altkra^ the 
spinous processes win deviate from the line in three areas (Figs. jS 
aiid 29) Now to disturb this mechanism by attempted correcdoo ol 
deformity is to court the danger of breaking the compensatioo tod 
making the patient worse. Sudi a spine has already attained the near 
est idfil toward which treatntent strives, namely the ettabiishmart of 
compensation Every scoliotic spine makes the effort to do this aoto- 
matically, but many fail Treatment is directed toward helping m that 
direction. 

To this subject most salutary contribution has been made by Stefa 
dler* and his conceptions are uUlbcd ns the basis of the treatment 


given herein. 

RchabiUtatfon of Muides — In the potential scoliotic patient 
structural change has occurred (Figs 15 16 17, yo, and ji), vit^ 
type of child that assumes asymmetrical altitudes In walking, staodn^ 
or sitting and in the patient whose general musculature has b» Eofr- 
jected to deterioration by prolong^ illness or recumbency for any 
reason the object of treatment b the rehahlhtallon of the 
spimts of the iplne — the muscles Supervised exercises dcsi^w t® 
bring into play ah the Intrinsic and extrinsic musculature effecyg 
spinal Integrity ore instituted. It 1 $ to be assumed that general 
examination has determined whether such a r^me is coiupa^ o 
indicated by the cardiovascular rcjqairatory and general condiuo^ 
Exercises must be graded carefully, according to the requirements aw 
the capaaty of the child In no instance should either difld 
be subjected to exerose to the degree of fatigue or weariness- 
may be advisable to subject each muscle group to no more 
two contractions In the beginning until each can be accomplbberi mm 
ease and grace It is important that the therapist be cogntot ol l« 
fact that no amount of passive ministration to a muscle In the 
massage can be substituted for voluntary contraction in 

and strength and passive mtelstratlon In these cases should be 

merely to the touch to Indicate to the patient the direction of votow 
effort However, when the latter Is Insufficient to accomphah 
movement, it should be performed with the passive aid of the tber^J® 
until the therapist s assistance Is no longer needed The 
conducting cxerdso with passive old is deflcrlbed below tmdcf 
OSes B 

The exercises designed to strengthen all spinal musculature 
cated below under Exercises A, ore properly used as 
to other more spedficaffy directed treatment in cases of estaWi^ca 
scoliosis 

Such exercises may be given In rU^ but only after «chp^^ 
understands the procedure and has developed a htir degree of rauaae 
capacity through prdhmnary Individual work- 
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Stkuctubal Scoliosis op Paralytic Obioin 

Diagnosis. — It is assumed that a structural curve has developed 
The first procedure is the securing of proper records These include 
In addition to the general physical and orthopedic examination photo- 
graphic and radiographic records made under standard technic Posing 
for the photograph is ideally done under the direction of either surgeon 
or physical therapist The gpmous processes are marked with black 
court plaster and a pl umb line of black Is dropped vertically through 
the intematal fold to determine the median line The patient stands 
in natural relaxation with heels parallel to the lens of the camera 
Light distance, and exposure must be invariable if photographic 
records are to be of value for companson This view discloses the 
location and degree of deviation of spinous pnxesses from the median 
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In the patient whose muscular structure cannot maintain ^mmetry 
and balance, the treatment should be supplemented by a U^t back 
brace and on abdominal support or a corset (Figs 3a and 33) In the 
event that the examination and the experience of the thenpist (flsekise 
that the musculature of one or more groups is weaker comparathtly 
than that of others, particular attention should be given to that group, 
and in such cases external support Is particularly indicated 
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line and the shift of the trunk to one side or the other The second 
exposure, which Is made from behmd with the spine flexed records 
the degree of torsion as indicated by the gfbbus wldch Is on the convex 
ride of the curve in structural cases and in the same area as the 
primary curve. If It is on the opposite side the case must be regarded 
as funt^onaJ scohosis (Fig 14) 

The degree of rotation of the trunk is estimated by looking down 
ward from above behind the patient and determining the relation of 
the scapulae or shoulder girdle to the pel\'is 

Radiographic study Is made of the whole length of the spine antero- 
pcBteriorly not only to determine the degree of primary and secondary 
curves, but to note the extent of dcformil> In the vertebrae and ribs 
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ing It Dctermlnaticra at this jxrmt must be made as to whether the case 
at hand Is m a state of compeosatloiL If so the future treatment 
should be directed toward keeping it so If not, It should be designed 
to make it so 

By compensation is meant the state In which the primary and sec 
ondary curves and torsions counteract each other to the degree that 
th e central wrlfll line remains vertical and central thus maintaining 
balance (Figs 39 and 40) 

By decompensation is meant the absence or insufficiency of com- 
pensatory secondary curves permitting shifting of the whole super 
Imposed trunk to one side with the pelvic center in one axis and the 
cranial center in another creating leverage which adds the effect of 
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Obscn-TiUon should also be made fn the prone posfUoii for therein 
the functional curve disappears and the structure curve b modified 
by relief from superimposed rvelght 
Descriptive record Is thus made as the diagnosis Scoliosis U de* 
scribed as to the location of the primary curve the degree thereof 
(whether it is structural or functional), and its etiology For insUnct 
Scoliosis lumbodorsal structural, left. Infantile paralytic, severe 
(Fig 34) or scoliosis ccrvicodorsal, structural, ri^t, iniantfle pan 
lytic, moderately sc\’cre (Fig 35) 

The flexibility should be recorded because of Its important 
to treatment It may be visualized by suspension of the trunk by the 
head (Figs 37 and 38) The more rigid the spinal curve, the 0m 
resistant it Is to continued Increase In Itself and to efforts at deercas- 
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mg it Determination at this point must be made as to whether the case 
at hand Is In a state of compensation If so the future treatment 
should be directed toward keeping It so if not it should be designed 
to make it so 

By compensation Is meant the state In which the primary and sec 
ondaiy curves and torsions counteract each other to the degree tliat 
the central axial line remains \ertlcal and central thus maintaining 
balance (Figs 39 and 40) 

By decompensation is meant the absence or Insufficiency of com 
pen5ator> secondary cur^TS permitting shifting of the whole super 
imposed trunk to one side with the pehuc center in one axis and the 
cranial center In another creating Icx'erage which adds the effect of 
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Observation should also be rnadc In the prone position, for therein 
the functional curve disappears and the stnictural curve Is tnodified 
by relief from superimpo^ eight 
Descriptive record Is thus made as the diagnosis, Scollceis is de- 
Knbed as to the location of the pnmary curve the depet theroi 
(whether it Is structural or functional) and its etiology For InsUoce 
Scoliosis lumbodoraal structural left, infantile paralytic, severe 
(Fig 34) , or scoliosis cervicodorsal, structural, ri^t, Infantile para- 
lytic moderately severe (Fig 35) 

The flexibnity should be recorded because of Its important 
to treatment It may be visualized by suspension of the inmlt by the 
bead (Figs 37 and 38) The more rigid the spinal curve, the more 
resisUmt it is to continued Increase In Itself and to efforts at deotas- 
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At any time, piarticulariy during the growing period the compen 
sated scoliosis may lose its balance and become decompensated and 
then the pnmary curve progresses and the secondary curves become 
relatively decreased This breaking’ of compensation occurs most 
comroooly at the lutnbodorsal juncture. It Is possible in some Instances 
to regain compensation bj means of a brace and exercises and passive 
efforts at ^e^Trslng the direction of the leverage of superimposed 
weight. These are outlined below under shifting exercises. This r^me 



must be continued for an Indefinite penod preferably until maturity 
of bony structure 

Treatment. — In the early case of deoimpensated scoliosis in which 
balance cannot be reestablished and In the confirmed state of decom 
pensation treatment must be directed toward the artificial creation of 
compensatory curves and the maintenance thereof by apparatus and 
toward the rehabilitation of the musculature In its new relation to 
^ble It to maintain the curves without apparatus Failing m the 
latter one has the choice between continued apparatus and operative 
ankylosis of part or all of the primary curve and part of the secondarv 
curve ^ 
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gravity to the contnictura] clement of the primary curve, and caosiiig 
it to collapse further (Figs 41 46) 

Id the compensated type the recoiri must be kept for corapansoo at 
intervals to delect evidences of decompensation, and treatment con- 
sists in exercises for the prescoliotic patient as outlined above and In 
special corrective exercises Indicated below (Exercises C) 
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the gymnasium for the exercises (Fig. 47) The latter, both active and 
passive must be directed toward mobDliing the lumbar and cervico- 
dorsal portions of the spme as described m Exercises C and D 
The establishment of compensatory curves or the beginning thereof 
requires several weeks ^Vhen the curv^ have been attained to the 
degree that the mobllixed spine may be passively placed in an attl 
tude which is the reverse of Its former inclmation viz, with the 
Bummation of the upper and lower curves equal to the primary one 
and with the pelvis rotated to the side opposite its former relation to 
the shoulders a plaster jacket and spica are applied to retain this cor 
rectlon the jacket being provided with windows for pads to accentuate 
it (Figs. 48 and 49) 
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Artificial Creation of Compensatory Cur\’es — Older fonnsof 
treatment consisted of energetic, forcible redressment, stretchiDg, and 
oppomtus designed forcibly to unbend the primary curve a procedore 
now considered Inadvisable because it removes one quality of service 
In preventing further deformity, vi* , the rigidity of the primary curve. 
In less forcible application of such measures, although clinically and 
radiographically there appears to be a decrease in the primary 
the important result is ^e formation of new curves abw and 
To enhance the latter, the unfixed portions of the spme are 
by gymnastics moblliiing cxeroscs, and head and pelvic 
recumbency The patient is maintained on a Bradford fran^ wim 
traction upon the head and the pelvis, and is removed twice dauy to 
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for the spine (B) pas5i\*ely aided muscle training (C) asymmetric 
muscle training in particular deformity (D) passive manipulative 
procedure to moblUxe the spine and create compensatory curves 

Syuuetwcai. muscle training — ^The object to be attained is 
equal devdopment of the spinal musculature — viz the eitensor 
flaor lateral Beior and rotator groups This is best done with the 
patient recumbent, when the factors of weight bearing In the upright 
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The plnfltcr Is applied with head traction with the patient In the 
standing position The arm on the aide opposite the carve U slroo^ 
elevated The lower extremity on the same side, 1 e. opposite the cco- 
vcxity, Is abducted This position accentuates the secondary enr y^ 
The trunk la steadied by pressure over the antenor aiid postenot 
prominences of the deform^ thorax and while the patient tssnmes 
the attitude of the shift, the plaster is applied from neck 1° 
the abducted side, rotary relation of pelvis and shoulders also benig 


secured , , , , 

A fenestra over the gibbus permits insertion of feJt 
to lime (Fig 50) The chfld may be up and about and 
may be chang^ at intervals for a period of from th^ to ste 
Upon the removal of the plaster a brace is applied to rttiw 
positions secured by the plaster (Fig 5:) and phy^J 
resumed consisting of shifting and the general caUsth^cs ou 
Photographic and radiographic records art again made forcompare« 
months and years hence. The problem now is to retain wW ws 
accomplished The general exercises and brace are to ^ 
for two years at least. Swimming and the ordinary acUvraes 
be encouraged withm reasonable limits ^ 

In addition to the general cxerdscs outlined 
both naturally and by expiration against resistance wim 
are valuable In cases In which the thoracic area has been enorow*. 
upon by deformity . mo- 

Recurrence of decompensalfoo Justifies repetition of the 
cedure and fusion in selected cases. 


Rthabiutation op Muscoi^tuxe Physical 
part of the physical therapist in scoliosis may thus be simu 


(i) Potential scoliosis 

a. General muscle training posture work 
(t) Compensated scoliosis 

a. General itmsde training 
b Shifting exercises 
(3) Decompensated scoliosis 
a. Mobnitation exercises 

1 Creeping 

2 Passive stretchings and torsions 
b Retentive exercises 

I General muscle training 

a Swimming 

3 Breathing exercises 

4, Shifting exercises 

For the purpose of descrlptloii the technic (consisting 
win be divided as follow* (A) »ymmetncal general mosew 
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54 57 the lateral flexor groups as In Figures s8 6o and the lateral 
and rotator groups as In Figures 6i and 62 

PAismxY AIDED iTUSCi^ TRAtNiNO — UTien the patient cannot 
voluntarily accomplish one or more of the group movements the 
voluntary effort is augmented by the therapists passive aid It may 
be advisable to commence with a limited range of the desired move 
ment and gradually Increase the range The application of passive aid 
to muscle training is Illustrated fa Figures 63 to 73 inclusive 

ASYMlfETMCAL IftWXE TRAINING AND MOVEMENTS — This gTOUp 
of exercises is used fa the compensated scoliosis to assure its malnte- 
nance in the early decompensation to attempt to regain compensation 
and In the decompensated case while undergoing traction fa bed to 
create compensatory curves The technic varies with the deforrmty at 
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position ore rcmo\'cd By test it must be determined whetber the 
patient Is capable of carrying out the movements If one or more 
movements arc especially weak It Is wll to neglect tbe others and to 
concentrate on this one udth passive aid os described under ‘ B ” 
Shifting and insecurity of the pelvis must be eliminated by strip- 
ping hlovements must not be hurried or jerky, but slow and complete 
in range The Illustrations are self-explanatory The extensor group 
is trained as in Figures 5a and 53, the flexor groups, as In Figures 
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the balance The exercise is carried out several times within the limits 
of fatigue 

These are suf^lemented by the creeping extrases described by 
Klapp * (Figs 7&-7«) Ixicomotion by means of hands and knees Is a 
general cxeroscr of spinal musculature if done symmetncaHy and 
when carried out asymmetrically it both mobilixcs and exerts a cor 
rectlve influence The movements are carried out with a voluntary 
stretching of the concavity of the scoliosis at each upward and forward 
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Umnt of the left upper extremity (Fig 79) and the movement b 
repeated with progr^on of crawling 
In addlUon asymmetric iaieral jlexian ij peiionned accompanied 
oy voluntaiy paisive stretcliing by the patient (Fig. 83) In this the 
patient volimtarily contracts the muscles on the convex side of the 
wUle utlliiiiig the upper extremities as levers for nassivo 
"fetching of the concave side. This Is done rhythmically and slowly 
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hand As an example, a typical decompensated nght structural donil 
scoliosis of paralytic origin is shown in Figures 74 and 75 The patient 
was retained in recumbent head and pelvic traction while Eier 
dses B were earned out in addition to cITorts to mobiUie the can* 
pensatory curves by means of the shifting exerdses. 

For the shifting exercises the patient stands erect with the hands 
resting firmly upon the pelvis and, by direct downward push with the 
upper extremities applies upward push upon the trunk to the madmam 
degree of correction of the curve (Fig 76) While this posiuon Is held, 
the trunk is shifted to the extreme degree to the side opposite the arm 

(^*18 77) This tends to accentuate compensatory curves and to realign 
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knee is flaw] rhythmically adding weight to the correctl\*e Influence 
of the traction To these exerdses may be added the asymmetric use 
of any of the general musde-trainlng exerdses outlined in A and B 

Passive uantpulative procedures — For the sake of simplicity 
the numerous mechanical devices for exerting forcible traction and 
passive movement vnU not be enuincraled Thev are all based upon the 
effort to secure hold upon the trunk by fixation of the pelvis and by 
utiliiing the upper extremities and thorax to apply pull rotation and 
corrective flexion. It is doubtful If complicated apparatus will retain a 
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place In this field and it certainly never will assume the place of the 
^^-tralned devoted physical therapist who intelhgentlj applies the 
8^pler procedures above outlined After all the present knowledge of 
the lubiect eli m inates the urge forcibly to unbend and untwist a scoll 
otk curve and it is apparent that the desideratum Le the compensa 
tlon can be secured rdtbout It and that nothing else can be secured 
^th it Moreover rapid forcible correction Is utterly out of the ques- 
therefore all that can be expected of apparatus Is to spare the 
Ppy^al labor of the physical therapist Every movement tending to act 
m a chrection opposite to the tendency of the deformity whether active 
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A similar influence is exerted by the standing svstffnsian and tbdnc 
tion exercises (Fig 84) The left hand grasps the nor in a manner to 
extend the scoliotic curve by traction while the right lower extremity, 
aided by the right hand which depresses the right sbonlder U gradu 
ally and rhythmicaliy abducted Thus the right shoulder and the lower 
extremity are approximated, and while they are in this position the left 
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consists merely of a hinged table In which the point of bendmg may 
be used as a fulcrum at the summit of the primary curve with the 
pat/ent keeping Wmsel/ In traction by bolding on with bis hands. 

The model iised for this series of exerdscs (BCD) was subjected 
to the routine of decompensated scoliosis viz recumbent traction 
mobiluation correctlse exercises B C and D the shift plaster splca 
(Figs 91 and 92) a brace and indefimte continuation of the asym 
me^c muscle training and shift cxcroses Compensation has been 
attained to the de^ee shown m Figures 93 and 94 and will gradually 
maease. The regime must be continued until the spinal structures 
mature. 

It is justifiable when In doubt ns to the necessity of apparatus or 
of head and pelvic traction to attempt the use of physlcd therap> 
alone and to observe the course for there are severely decompensated 
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or passive Is capable of oft repeated exertion by the patient and the 
therapist If there is mutual understanding of the aim. 

The simplest and most effective measures of passive mlnistraticm 
are head and pelvic traction In recumbency the shift plaster described, 
and suspension of the patient by the arms and head. Voluntary stretch- 
ing while suspended on the rings Is Illustrated In Figures 85 and 86 
The patient hangs on the rings nnd by rhythmic movements In the 
position shown In Figure 86, stretches the concave side of the curve 
and contracts the opposite This may be supplemented by passive 
application of gravitaUonal tracUon In the Sayre device (Figs, 87 and 
88) These same principles are applicable by means of apparatus 
counterbalanced by weights, m which the efforts of the operator are 
exerted with less work, such as the device in Figures 89 and 90 which 
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curves that respond readily without the tedium of the longer routine 
Such an Instance is well fllustmted In Figure* 95 and 96 which depict 
severe Imbalance and list and no effort at compensation. The patient 
possesses ciceUent musculature throughout t^ capaaty to shift is 
shown in Figure 97 and with no other treatment than physical therapy 
ahe has atoned correction of balance as indicated in Figures 98 
and 99 
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The patient moat be Impressed with the necessity of indefinite con 
onmtion of observation and physical therapeutic work at home, 

presence of deformity must not lead the surgeon or 
into treatment of a stationary curve Figures 100 and 101 
extreme deformity whlch^ without treatment other than a brace 
^Q^ns equilibrium and compensation and hence should not be 
twferri With, The patient was not seen for two years when be 
Wnmed Improved (Figs, 102 and 103) 
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structure directly by operatiou The maximum correction of the pri 
mary cur.e and the crealion of the sccondar> cur\*es having been at 
tained throu^ the measures hitherto described the bony structures of 
the spine are exposed and by operaUw measin^ comTrtfd into a 
rigid segment either by a bone graft or by plastic bone operation upon 
the vertebrae I>etails of the procedure mav be found in standard 
works or orthopedic surgery An instance is DJustrated in Figures 109- 
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wherein in the presence of extreme tendency to decompensation 
w fpine was fused surgically from the sixth dor^ to the second lura 
^ resulting maintenance of BtablUty and alignment In 

^ field, however disappointments and relapses In loss of equIUbrinm 
®P«ratiw treatment are not uncomioon 
in Figures 38 to 8fi Inclusive the seemingly remarkable degree of 
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Furthermore, enthusiasm for physical therapeutic measures sbouH 
not lead the therapist to Ignore the cITectiveness of measures of ei 
temal support Indicative of this feature is a case of spastic dystoak 
scoliosis of severe degree (Pig 104) made worse by any active or 
passive measures of physical therapy WTien held In plaster for months 
(Figs 105 and 106), and later In a brace the scoliosis subsided with 
decrease in the Intensity of muscle hypcrtonlaty to the degree shown In 
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FlguiM 107 and io8 If the paUent had not been eupported artifidally 
this curve would have become irretrievably filed in decompensaUon. 

Occasionally experience may convince one of the advanbility ^ 
making the spine sUtf by splinting from within ” In other words the 
extrinsic elements upon which reliance must be placed to malataln com 
pensatlon are undependable This having been determined (and It Is > 
delicate determination ) it becomes necessary to attack the skeletal 
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The impressions given herewith are based upon the writer's eipen 
cure with approximately 175 cases of scoliosis in the last ten years but 
they have originated largdj m the substantial contributions to the 
literature on this subject by R W Lovett,* Arthur Steindler • W 
Schulthess * and others from whose writings I have borrowed 



Fks. 87 4Dd 88 — Pudrv mtlaU tJirtion. 


Doesum Rotundum (Round Back) 

The deformity of the spine incidental to loss of stability from any 
may be confined to anteropostenor deviations In other words 
there is no lateral curve or torsion. 

Any factor causmg loss of tonicity of the general musculature or 
Mftenlng of the osseous or caitila^ous structures of the spine tends 
to result in longitudinal collapse which is followed by pathologic 
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passive correction of scoliosis by means of vertical traction has been 
disclosed and one Is Impressed by the fact that if such a degree of 
corrective influence could be perpetually exerted, the outlook in gen 
eral would be better This Impression has been corroborated in my 
expenence with those who, because of paralysis of the lower eitrcmo 
itles have been obliged to use antcha to such a degree that one 
might be tempted to designate crutches as one of the roost effectht 
means of treating this complex and intractable deformity (Figs iij 
:i4, and 115) 

Conclusion — In conclusion, one must not at best regard the pros- 
pect in scohosis with optlinisni. It Is a field which requires all the 
ingenuity of the surgeon and the physical therapist and Is fraught 
with many disappointments In It more than in any other field per 
haps, arc teamwork, patience, and pertinaaty essential 
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Increase m the physiologic cur\*e3 Depending upon the nature of the 
underlying pathology the length of tline Inflicted, and the treatment 
accorded the exaggerated curxes become more or less fixed This 
deformity >’aries in degree from mfld postural relaxation which is 
readily passi>*ely corrected to the great rigid round back of chronic 
arthritis In the aged the thinning of the intervertebral discs creates 
the general forward bent spine 

Since the treatment of postural deformities Is found elsewhere I 
confine the present discussion to round back in children due to changes 
hi the osseocartilaginous structures Such changes are m the nature of 
maladc phenomena secondarj to either general or local factors ilore- 
erver the changes may be general throughout the spine or limited to 
certain areas thereof 
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2 Limited portion of the spine 
a. Locall^ epiphysitis 
b I^ocallied arthritis 
c, Localiied trauma (fracture) 
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Etiology — ^The etiology of fixed round back may be summariied is 
follows 

I Malformation of vertebrae or cartilages due to 
a. General skeletal disease 
I Rickets 

2 Chondrodystrophy 
3 Osteomalacia 

b Skeletal disease affecting the spine alone 
I The entire spine 
0. Osteochondritis 
b Arthritis 

c Absorption of cartilage in the aged 
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Moreover the general symmetrical exercises for tnmL and spinal 
musculature should be insdluted as early as the coQperation oi the 
patient can be secured 

At a later period in life i c In th? second decade most commonly 
in girls at the age of 14 to 17 there occurs the common form of 
“round shoulders or round bade the result of asthenia of anv form 
and static in ongim It may be readily corrected pnisively and the 
treatment consists of posture training symmetrical musde training 
and in intractable types of a brace, as described under “Scoliosis 
(Fig 33) In those in whom forward rotation of the shoulders appears 
to be tltt chief element of deformity a simple shoulder strap may 
suffice (Fig 1 16) The outlook In the static form If exercises and 
trainbg are persistent is good for the ultimate correction of the 
tendency 
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d Tuberculosis 

e. Congenital malformation of the vertebrae 

In infancy there Is little or no physiologic lordosis In the lumbar 
region This Is acquired gradually as sitting up Is acquired, and Is 
increased upon standing ond walking But in infancy, il the child is 
rachitic or if there is general muscular atony the bade Is Inclined to 
assume an attitude of general backward curve In other words the 
whole trunk has ‘slumped” forward To prevent such a deformity 
from becoming confirmed, it Is better to discourage sitting imtfl gen 
eral rachitic treatment h^ Improved the underlying factor In such 
cases a h^t corset reenforc^ posteriorly to support the usually 
pendulous abdomen and to moint^ the spme erect should be worn 
and upon walking the light brace illustrated In the section on scoliosis 
(Figs 32 and 33) should be utilized 
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chest IS deep, but the muscles are strong and no disability results 
In girls more often the patient becomes asthenic and goes through life 
m seml-InvaUdism when untreated- 

'nils entity Is evidently the result of an atypical or pathologic 
process of ossification of the cplpl^'ses of the bo^es of the vertebrae 
In the growth of the longitudinal thickness of each vertebra there ap- 
pears at the upper and lower articular surfaces a disc of bony ossifi 
cation which is first noted at the age of 13 or 14 This disc gradually 
Increases m thickness and unites when the Individual is at the age of 
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22 or 33 or when the body completes Its growth In those children 
de^oping the above-described deformity these discs become uregular 
^ sometimes fragmented suggesting the nature of the changes seen 
^the grerwing femoral capital epiphyses in Legg^s (Perthes ) disease 
^ the carpal navicular in Koehl^s disease. Even untreated ossifica 
Of' ®od is ultimately completed but the result is the unalter 
^ly Sled round back. Early in the disease there is sufMent resiliency 
to enable correction, which however becomes progressively more re- 
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Much more difficult Is the dorsum rotumlum m chUdrcn of this 
same age which has as its origin a disorder of the growth of the ver 
tebrae The back gradually and painlessly assumes the attitude of 
excessive convexity of the dorsal spine and this convexity Is fixed 
I e., cannot be passively or actively corrected The head is thrust 
forward and in a compensatory effort to maintain balance the lumbar 
curve becomes accentuateti Thus there is the picture of round back 
above and sway back’ or hollow back below (Figs. 117 and 118) 
rhe shoulders are narrow and the abdomen sags Thus there Is assumed 
the habitus ptoticus’ with flattening of t^ chest, descent of tie 
diaphragm, limitation of respiratory excursion and abdominal visceral 
ptc^ with its train of disorders Not imcommonly In boys the dis- 
order becomes arrested, the back remains round and fix^ and the 
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c. Later muscle training 
i General treatment of underlying cause 
e Radiation \^olet rays 
a In adolescence 
Congenital 
Static 
Postural 

jL Symmetrical muscle training 
b Swimming 

c. Corset, brace or shoulder straps 
Osteochondntjc 

a. Same as a, b and c under i 
b Recumbency and traction if needed 
c. Special passive and acU\T eicrclses 
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sistant with time. It would appear that this pathology may be rather 
acute in Its onset, causing pain In the back, fatigue on little exertion, 
and sometimes pain on movement, and It may thus be confused with 
early tuberculosis or other disease On the other hand, it be of 
such gradual development os to be unnoticed except for the deformity 
Moreover, it may be diffuse, affecting all the spinal elements, or It may 
be localixM In two or three vertebrae In the former deformity will be 
general, in the latter it may be angular to the degree of locallied 
gibbus. 

Treatment — This may be epitomized as follows 

I In infancy 
Rachitic 
Amyotonlc 
a. Recumbency 
b Corset suRwrta 
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Reoimbency and tradjon having aiirected the defonnit> the prob- 
lem Is to rrmintwln it This Is accomplished by braces of the types 
fflnstrated (Figs $3 33) 

l-luscLt Tbaikinq — In the case without pam which ts the usual 
type the treatment consists of general muscle training of spme and 
trunk and special actii'c and passive corrective procedures The rigiroe 
is directed toward the reestablishment ol gener a l miiscle lone and 
bence support passive correction of the posterior coni’exlty of the 
dorsal s^rfne and antenor convexity of the lumbar spine, and Ind 
dentally retraction of the abdomen and elevation of the diaphragm 
and expansion of the chesL The passive corrective procedures are 
really applied under the physical therapist s direction by the patient 
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3 In adults 
Arthritic 
Traumatic 

a. Recumbency In Bradford frame, plaster dresslDg traction 
b Brace 

c After quiescence, heat massage, muscle training 

Tuberculosis and other infections causing deformity are disenssed 
elsewhere. Herewith Is treated only the dorsum rotundam of ado- 
lescence due to vertebral disorder of growth referred to above. The 
principles are tbe some as In any anteroposterior deformity of the 



Fbl xij.'— Mirknl aUitadbitl and panlylic tcofloA 
Fio. 114. — Same ■» Flf. 113 troffi befctnH. 

spine. First of aH if pain Is present all procedures Involving 
dther active or passive, are contraindicated. Secood if 
I ^ ^ caused by movement, the latter Is contraindicated- Tmrf 
if pain Is absent on adlve or passive movement then movements both 
active and passive are essential In tbe treatrocnL 

RECDimENCY AND Teaction — In tbe presence of round bad. with 
pain tendOTess or instability primary treatment consists of recunv 
be^ on t^ Bradford frame with bead and pelvic traction (Fig. 47) 
Thus can deformity be gradoallv and painlessly corrected and q'd 
escence of the painful element can be encouraged 
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himself aixd are therefore not purely passive but are the more effective 
for that reason The useful procedures for the purpose are as follows 

1 Drred Vertical Traction on the Rings Accompanted by Smng 
mg This elevates the shoulders flattens the abdomen polls upon the 
chest wall through the thoraacohumeral musculature, and tends to 
eiert traction on the round back (Ffg iig) 

2 Standing Backward Shoulder Stretching The patient, standing 
In a comer with hands applied to walls bends forward and pushes 
forward with lower extremities This pushes the shoulders backward 
upon the thorax and expands the chest anteriorly (Figs 120 and 121) 

3 Recumbent Stretching on Roll under Round Back A thick felt 
pad or roll is placed beneath the dorsal spme with arms behind the 
h ead Anns and head above and trunk below exert leverage upion the 
dorsum rotundum as the fulcrum (Fig 122) 
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himself and are therefore not pwirely passive but are the more effective 
for that reason The useful procedures for the purpose are as follows 
I Dhect Vertical Traction on the Rtngt Accompemed by Stemg 
mg This elevates the shoulders flattens the abdomen pulls upon the 
chest wall through the thoradcohumeral musculature and tends to 
eiert traction on the round bad. (Fig 119) 
a Standxng Bacheard Shoulder Stretching The patient, standing 
In a comer with hands appbed to walls bends forward and pushes 
forward with lower extremities This pushes the shoulders backward 
upon the thorax and expands the chest anteriorly (Figs lao and lai) 
3 Recumbent Stretching on Roll under Round Back A thick felt 
pad or roll la placed beneath the dorsal spine with arms behind the 
head Arms and head above and trunk below exert leverage upon the 
dorsum rotundum as the fulcrum (Fig. laa) 
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4 Abdomtnal Rciradton TWtb the same postlJoQ as In " the 
abdominal musculature Is retracted suffiaently to flatten the lumbar 
curve This exerdses the abdominal muscles expands the chest, and 
increases the leverage on the dorsal spine (Fig us) 

5 Dorsal Flexion agatnsl Round Back In the prone position with 
the strap applied over the summit of the dorsal curve, head and 
shoulders are actively dorsiflexed, thus exerting passive corrective 
influence on round bach and strengthening the extensor muscnlaiuie 

(Fig 124) ^ 

6 Standing Table Exercise The patient stands forward flexed at 
hips, with trunk, upon a table arms extended above, grasping a staff 
While maintaining contact between abdomen and tabic, arms are 
extended with staB over the bead, stod" is brought into cootact wltb 
round dorsal spine, and backward leverage Is exerted by lurtber exten- 
sion of curved dorsal spine Thus the lumbar curve Is flattened, the 
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4 Abdomtnal Reiraciion With the same position as In “3 " the 
abdominal musculature Is retracted suffiaently to flatten the himbar 
curve This exercises the abdominal muscles expands the chest, and 
Increases the leverage on the dorsal spine (Fig 123) 
j Dorsal Flexton agdnst Roimd Back In the prone position with 
the strap apphed over the summit of the dorsal curve head and 
shoolders are actively dorsiflexed thus exerting passive corrective 
Influence on round back and strengthening the extensor rnusailaturc 
(Hg 124) 

6 Standing Table Exercise The pahent stands forward flexed at 
hips with trunk ufwn a table, arms extended above, grasping a staff 
While maintiuning contact between abdomen and table arms are 
extended with staff over the bead staff is brought into contact with 
rmmd dorsal spme and backward leverage Is exerted by further eiten 
sion of curved dorsal spine Thus the lumbar curve Is flattened, the 
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dorsal cnrve Is decreased and the spinal musculature is strengthened 
(Fig* 125 and 126) 

AU these eseroses are to be carried out slowly and gracefully within 
the limits short of fatigue and they are supplemented by swimming 
and general calisthenics They are simple enough to enable the patient 
to learn the routine and to carry them out at home twice daily More- 
over, the child must be Impressed with the necessit> of maintaining 
the attitude of maximum correction at all times and when he is 
unable to do so, this effort must be supplemented by apparatus 
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CHAPTER EIGHTEEN 


TREATMENT OF ilALTGNANCIES OF THE SKIN 
Geoige AI MacKee M D akd AwTnov\ C Cipollaso M D 


CANCER OF THE SKIN AND ORIFICIAL MUCOUS 
MEMBRANES 

Foreword 

Throughout this chapter the \'jinou5 pb>’Sical agents used for the 
treatment of cancer of the sUn and onfidal mucous membranes and 
for the treatment of conditions that might lead to cancer are men 
tiooed but are not described A detailed description of these methods 
and agents is giN-en in Chapter i8 Volume I and Chapter 4 Vol 
nme IIL Technical details contained in those chapters ore not repeated 
here Also many terms are used in this chapter for which no de^itlon 
is given. Explanations for these terms are contained in the chapters 
mentioned above 

TTie family physician for whom this chapter Is written Is often the 
first to be consulted by a patient who has cancer or who has a 
condition that may lead to cancer It Is important therefore for the 
practitioner of general medlane to be well acquainted with the clmtcwl 
aspects of these conditions Many general phj’sfdans are excellent 
surgeons usmg ather the scalpel or surgicai diathermy or both. Only 
“parts in the use of roentgen rays and radium are qualified to use 
“«€ agents in the treatment of cancer but every phyaidan should 
know what Is bemg accomplished with these agents 

For the reasons enumerated above conslder^Ie attention is given 
to clinical description and to therapeutic methods that are employed 
^ physicians other than specialists A few statistics are mduded. The 
fi^cussion of roentgen ray and radium therapy m relation to the cancer 
^oblem IS geoerah This discussion gives Information with which the 
laniily physician should be familiar It must not be construed as an 
attempt to teach the techmc of such therapy nor to encourage the 
of these agents by general physicians The bibliography contains 
raieren^ for those who are particularly mtereted in roentgen rav 
and radium treatment 
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Treatment of Malignancies of the Skin 


Mortality and Incxdbnce or CxrrANious Cancer 

The fnadence and death rate of cancer Increased markedly In New 
York City between the years 1910 and 1930 Statistics for New York 
City may be taken as a barometer for other large oiban centers in the 
United States Several factors are apparently responsible for this In- 
crease, the most important being the longer expectancy of life. Cancer 
is most prevalent after the age of 40, and a much larger proportion 
of the population now reach the later decades than was formerly the 
case Improved methods of diagnosis, cancer propaganda and education 
(directed at both the medical and lay public), and better statistics arc 
other factors which influence the Incidence and death rate. 

The death rate can be ascertained with a fair degree of accuracy 
In New York Qty the death rate from cancer was 78 per 100,000 01 
population In 1910 In 1930 the rate bad Increased to 117 
population The actual number of deaths from cancer In New York 
City during the year 1930 was 8 025 * , 

When cancer os a cause of death in New York Gty Is compared 
with other diseases It is found to rank second to heart disease to equw 
pneumonia and to be far above tuberculosis Sucdnctly the death rate 
per 100 000 population for heart disease (for i 93 t>) 
cancer, 117 for pneumonia, 116 for tuberculosis <^ 4 - . 

Of Uie total of 8025 cases of cancer that terminated ‘®j4lly WJ 
appeared on the death certificate as the cause of death in Nw kw 
Qty in 1930, 363 (4 52 per cent) were cancers of the skin ^ buccai 
cavity The tumors In these 363 patients were located as follows cm 
cer of the buccal cavity — i^es, 229 females 28 (3**® ' 

Cancer of the skin — males 66 females 40 (i 32 per c ent) 

In the r^istration area of the United States there were 7®^74 
deaths from cancer and other malignant tumors (mostiv ^cer) 
1921 Of these 2 610 (3.42 per cent) were cancers of the 
2 132 occumng In males and 478 in females Two hundred 
seven deaths (038 per cent) were due to cancer of the 
vulva. Malignancy of the iHn was given as the cause of dettn 
2433 cases or 3 19 per cent _ 

Since cancer Is not a reportable disease, it Is Impossible / 

to dctennlne its incidence Abo at the present writhig it b j 

to ascertain the total number of cases of cancer of the skin 
orifidal mucous membranes that have been cured . 

The point to be emphasized here b that approximately 7 
of deaths due to cancer In the United States (1921 stalbtlo) 
caused by cancer of the skin and orifidal mucous membrane In ow 
>Tar (193®! there were 363 deaths In New York Qty caused by cancer 
of these parts ^ 

As we shall see later the therapeutic resulb in cases of o^va^ 
metastatic cancer are encouragmg In certain morphologic aod^rt 
logic types of such growths the resulb are cxcdlenL However, there u 



Mortality and Incidence of Cutaneous Cancer nl 3 

DO certain core for unselected cases of advanced cancer hence the 
large mortality Cancer m a very early stage of evolution before metas 
has occurred Is usoally curable Obviously, therefore if ever> 
of cancer could be diagnosed sufficiently early and adequate 
treatment Immediately Instituted there would be a spectacular drop 
in cancer fatalities Such a desirable attainment is very often im 
possible In the case of cancer of the viscera and other deep structures 
But It Is possible In the majority of cases of cancer of the skin and 
onfidal mucous membranes. It is even possible to accomplish more 
than this ilany cutaneous cancers develop as a result of a long 
standing antecedent lesion These potentially dangerous lesions are 
wen known and will be described later Most of them can be penna 
ncntly eradicated If all or the majority of such conditions were recog 
aired and destroyed there would be a substantial reduction in cancer 
ioddence. 

The dermatologist can usually make a chnlcal diagnosis of early 
cutaneous cancer and of conditions that mav lead to cancer ^\Tien 
this 13 Impossible a microscopic examination may help to establish 
the diagnosis The practitioner of general medicme cannot be expected 
to make all the necessary clinical differentiations between cancer or 
dangerous cutaneous lesions and the large number of benign conditions 
which they may simulate. Proper undergraduate and postgraduate In 
itructlon in dermatology with sufficient emphasis on the conditions 
under consideratioo will Increase the diagnostic ability of the physl 
cian Periodic health examinations will give the family physician oppor 
tunlty to examine the entire cutaneous surface and the membranes of 
the orifices The family physidan really should be able at least to 
detect dangerous lesions of the skin and membranes and to suspect 
the potentialities He may then request a consultation or microsaipk 
exa min ation, or eradicate the condition according to his training 
ability facilities and willingness to assume responsibihty 

When dealing with mahgnant growths or conditions that may lead 
to such growths the situation Is so serious — Le. It is so essential that 
no diagnostic or therapeutic error be made — that it seems advisable 
for the family physid^ to request a division of responsibnity 

In recent years several organizations have conducted a determmed 
find comprehensive campaign of cancer education m an attempt to 
reduce the inddence and mortality of the disease. This campaign has 
undoubtedly accomplished a great deal of good It is probable that a 
continuation of the cancer propaganda directed at the lay public will 
prove hdpful especially if vtry carefully done It seems advisable to 
l^ch the public, with carefully selected words that cancer is amen 
to treatment and that It is often preventable Rather fhwg attempt 
lug to teach symptomatology whldi so often proves Injurious it seems 
preferable constantly to urge periodic health examinations These or 
gfiuixatloQs can help to educate the medical public by continmng to 
suggest adequate instruction for the undergraduate medical student 
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and suitable postgraduate courses, Beminars symposiams, addresses, 
articles, monographs and books for the practicing pbysfaan. 

Cutaneous Conditions That May Give Rise to Cancze 

The lesions and conditions of the and orifidal membranes that 
frequently and occasionally give rise to cancer are known as the pre- 
cancerous dermatoses The term Is a poor one because it iinplie a 
necessary sequence, r^ereas in reality even the most dangerous roem 
bers of the group do not always give nse to cancer and many of the 
so-called precancerous dermatoses are hardly more dangerous than Is 
normal skin There are pathologists dermatologists and cancer esperts 
who aver that there la always a precancerous stage to every cancer 
Often the precancerous condition Is visible to the naked eye. At tunes 
It can be detected only with the aid of a microscope. In support of 
this contention are the so-called nonpigmented rodanomas which have 
been shown to arise m defects that are not macroscopic, also the so- 
called nevus tardus — a birth mark which presumably must be present 
at birth but which does not become visible for weeks, months or many 
years after birth, 

"Ulthout delving deeper Into the academic aspect of this contro- 
versial subject, si^Bce it to say that dermatologists employ the term 
precattcerom cUrmetoses simply for a convenient sobriquet for a 
certain group of conditions for purposes of conversation and teaching 
When teaching medical students or addressing a medical group the 
exact meaning or significance of the term is explained. 

As indicated above the precancerous dermatoses Include coodl 
tlons that frequently give rise to epidermoid carcinoma, either spon- 
taneously or as a result of imtatlon Among such conditions are leuk(> 
plakla kraurosis vulvae senile keratosis certain roentgen-ray and 
radium injuries the blue-black mole and so on At the other extreme 
arc relatively benign conditions such as a long-standing ulcer, a large 
scar and a large number of cutaneous lesions- Any permanent eleva 
tion above the normal surface of the yktn such as a small scar a 
common mole or even a wart, if frequently irritated or traumatixed as 
might happen oo the bearded r^on of an adult male might lead to 
cancer An area of gum constantly irritated over a period of many 
years by a ragged tooth might also give nse to cancer Such coodlti^ 
ore comparaUvcIy free but not entirely free of danger It is for this 
reason that these and many other more or less similar conditions are 
included in the group of precancerous dermatoses 

Alphabetical List or Fortrunners of Cutaneous Cancer 
Cicatrix 

Cornu cutaneum 
Erythroplasia 
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Farmers skin (sailors skin) 

Inflammatory dermatoses 

Ecienia 
Lichen planus 
Psoriasis 

Keratoses 

Arsenical 

Seborrheic 

Senile 

Occupational 

Tar pitch oil carbon etc. 

Kraurosis vulvae 
Leukoplakia 
Lupus erythematosus 
Unxis vulgans 
Nevi 

Papilloma of tongue 
Radlodennatitls 
Sebaceous cyst 

Syphilis (syphilitic leukoplakia smooth atrophy and Interstitial 
glossitis) 

Ulcers (long standing) 

Von Re^in^iausen s disease (multiple neurofibromatosis) 

Xeroderma pigmentosum 

Pa^ s disease and Bowen 5 precanceroua dermatosis hav'e hereto- 
fore been included among the precanceroua dermatoses They are 
Ctthided here because Pautrier’ Jlassia and Rousset • Fraser* and 
many others who have made careful studies of these conditions find 
that they are cancer from the be^nning Jlassia and Rousset state 
that *006 Is forced to the hypothesis that both affections are cancerous 
from the beginning and that their origin cannot be other thin m the 
eprthellam of the skin or the deml mucosae in such regions as the 
tipples, glands vulva, anus, oxflla etc The subject Is imder con 
Irovcny but the majority of those who have investigated the two 
‘hseases agree with the opinion expressed by Massia and Rousset. 
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Cancer not Infrequently developa In scar tissue, especially In large 
scars resiiltiug from extensive tUnj degree bums, destructive rilytivs 
sudj as syphilis and tuberculosis, and severe injuries Small scars, even 
when keloidal or hyperplastic arc not considered dangerous unless 
frequently trau m a tii ^ The new growth may be sarcoma, but It Is 
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usually cpitbellotna of the squamous^U variety Epithetiooia when 
dntloplng in Jcar lisjuc usually erolvo aluwly probably bfcauM of 
tbo dfnw sdwotic tissue But when the growth Invades normal tissue 
it i* apt to be rapidly Invasive and metastasis soon occurs. Cancer 
oc^rrlng *can from bums used (o be caDed MarjoIIn^ ulcer 
Smau 8ngh0> elmited scars that are frequently traumatized 
be exc^ and primary union obtained If there Is a keloidal Idlc^'u 
crasy roTjerpU.*- i can often be prevented by the postoperative appi® 
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lion of roentgen rays or radium. At times Uie elevated scar can be 
reduced to the level of normal sUn with these agents without resorting 
to lAiTgcry ot the eievatcd porUon may be removed w\th surgical 
diathermy especially with a lo<^ electrode, radium and roentgen rays 
bemg used subsequently to pre\cnthyperpla^ We are dlscussmg small 
elevated scars such as mav occur on the bearded region of the male 
adult and which may be cut frequently with the razor Such scars 
when not subjected to frequent Irritation or traumatism over a long 
period of lime are probably no more dangerous than Is normal sUn. 
Any or all of the therapeutic procedures mentioned above may fall 
In such a case the lesion may be therapeutically Defected and inspected 
once or twice yearly or a plastic operation may be performed 

Large scars should be Inspected by the family pbysldan at least 
once a year or the patient should be instructed to consult his physician 
In case there Is any change In the scar Ulcers dtber spontaneous or 
tranmatic, which occur in scar tissue and which do not heal in a few 
weeks under the Influence of con\eDtlonal treatment should from a 
dmlcal Btandpobt be regarded as the possible early stage of cancer 
In such instances it Is well to make a microscopic examination. Even 
without proof of cancer when the ulcer refuses to respond favorably 
to the various kinds of medidoal and physical therapy remedies 
recommended for chronic ulcers It seems preferable to perform a 
plastic operation and remoNe the dao^r 

COBNU CUTAKEUM (COttNU HtJXIAKtJll) 

The hypertrophy known as the cutaneous born was so named because 
of a faint resemblance to the horns of cattle Usually the condition 
Is classified with the keratoses and warts The pathologic change, 
however Is not always that of a keratosis or of a wart. At times the 
arrangement of cells suggests a corn Like the senile keratoses the 
entaneous horn is encountered most frequently m the later decades of 
life, but it IS seen occasionally m children 

Cutaneous horns occur most frequently on the face and scalp less 
frequently on the penis s cr o tum buttocks and other parts They are 
usually single. In shape they may be conical cylindric, straight, 
bmted angular or otherwise They may be of almost any color most 
CDouQotily yellowlsb-brown or brownish-black They may be short or 
^fveral inches in length. In size they vary from a tiny lesion suggestive 
of a filiform wart to one having a cdrcumference of 14 inches as 
^fporled by Rodnguez.r The base of the lesion is usually verrucous 
b^eatCT part of the lesion Is composed of keratin. Occasionally they 
“rt^wntaneously never to return recurrence however Is the rule 
l^obert* estimates that about la per cent of cutaneous horns chance 
to cancer 

a'^viuble to destroy cutaneous horns Small lesions may bo 
=«hpated after being softened with a 10 per cent solution of caustic 

»7 
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potaah Trichloracetic aad may then be applied to the base. A more 
certain and more popular method of destruction is with elcctrodeaic 
cation When carefully done the result Is permanent and there d 
either no acar or one that is tocon^icooua When preferred the 
may be excised Solid carbon dIoxMe, radium and roentgen rays have 
been employed with good results by some. 

EJIYTHXOPLASIA 

(J^pUfUlkme paptlkure wn) 

Erythroplaria Is an uncommon affection It was first 
Fournier and Darier • In 1893 Queyrat •* made a careful study 01 tM 
condition In 1910 and since then m country the aSecUon hasbeefl 
known as erythroplasia of Queyrat. Sulibexger and Satenstein re- 
ported the first American case. 

The affection attacks espeaally the penis but may also occo 
on the orificial mucous membranes At first there may be one ot &evwai 
small lesions which gradually extend peripherally At first only h)T^ 
cmla may be visible with little edema thickening or elevation Lat^ 
there develops definite bfiltration. The surface is shiny or velvety aoo 
there may or may not be a serous exudate Stinging and Itching roa> 
be present 

Erythroplasia can be considered as a true prccancerosli, rfo*:® ® 
every Instance when the patient has been observed for a sufficJi^ 
long time prkkle-cdl epithelioma with involvement of the lymph nc^ 
has de^■eloped The disease is Ukdy to be mistaken for eoema, sypmltS/ 
epithelioma moniliasis psoriasis and tuberculosis , 

The etloIoCT Is unknown and the histology shows at first acantnosis 
fiyp^keTatosS parakeratosis and inflammatory changes 
atotlc changes of a Bowenold type occur and eventually lofiltratlcg 
prfckle-ceQ epithelioma de\-elops. 
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Treatment consists In complete destruction of the lesions by scalpel 
or electrosurgery Amputation of the penis Is necessary In some cases 
Topical remedies x rays and radium have foiled 

INPIALIIIATORY DERUATOSES 

It has been reported that several of the Inflammatory dermatoses 
such as eczema, psoriasis and lichen planus have become carcinoma 
tous The consensus of opinion among dermatologists however Is that 
the neoplasm develops secondary to a keratosis caused by radio- 
dermatitis or arsenotherapy or both It is improbable that these der 
matoses per se ever give rise to cancer except perhaps In the case of 
long-standing lichen planus of the mouth Saad • reports a case of 
buccal lichen planus of three years duration In which cardnoma 
developed 


PARSTERS SKIN (SAILORS SKJN) 

This condition occurs on the exposed parts of middle-aged and 
elderly persons who have been exposed to the sun for many years 
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^ who have a low actinic toleration The skin becomes wrinkled 
dry pennanent lentigo (freckles) and keratoses develop The 
®Mltkm bears some resemblMce to chronic radlodermatltis senile 

in 
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flUn, and xeroderma pgmentDeum It Is tiuite common for epit hel i o ma 
to develop in fanners* skin The qjitheboma may be of the btsal-cefl 
or squamous-cell type* Squamous-cell growths, when occumng In such 
akin are often of comparatively low malignancy The present fad for 
sun hfliMng and the use of sources of Intense ultraviolet radiatioo in 
the home may possibly cause a numerical increase of cases of farmer** 
skin in the future. 

Treatment consists of avoiding direct and strongly reflected sunli^ 
or adequate protection against such UghL Protection may be obtained 
by the use of a walnut stain, or by rubbing a dark-colored cream Inlo 
the skin followed by the application of a dark-colored powder 
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An ointment consisting of equal parts vasdin and lanoUa 
JO per cent nnc onde applied to the akin just before oposure to 
son, provides sufficient protection In maw cases After 
has been rubbed into the skin powdered talc may be , 

foDowing CTcam may be applied so thinlv as to be inccaisptcaous ann 
yet give adequate protection. 
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Patients with well-developed farroera’ skin should have 
areas inspected at least once a year It Is well to destroy ^ 
with dectrodeafccBtlon. Ad ointment, such as the one subjomed y 
be rubbed Into the skin at ni^t to combat the excessive diynes* 
an almond emulsion may be applied several tiroes dally 
B T^nftHn mnh yilrotw Jfl 
OBw oil fa 

VmSb fal 

Cold cream q^tdfa 

KCBATOSXS 

The lesions known as the kemtoscs are among the roost ^ 

roost frequent of the forerunners ot cancer The keratoses 
be discussed liere are the senHc keratosis, seborrheic keratosis, aiscw 
leal keratosis and the industrial 

Senile Keratosis.— The senDe kcTTUosIs 1 * seen 
the face and the backs of the hands In persons past 1010010 me. 
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aie perhaps more cotdttkjti in li^t than in dart skin. They ate seldom 
encotinletTsd in negroes Amencan Indians and Arabs The clinical 
appearance depends on the stage of development The lesions range 
In sue from bead of an ordinary pin to a silver quarter and 
occasionally larger They consist mainly of a thickened homy layer or 
scale rrhidi fa firmly adherent The scale may occasionally exfoliate, 
whkh gives the impression of Improvement. It fa unusual for an un 
treated senile keratosis to disappear permanently The lesions may be 
very di^tly elevated or considerably so depending on the amount of 
bypCTkeratosis and inflammatory changes WTien the lesion consists of 
more th^n a thickened homy layer one should suspect the early stage 
of epithelioma that is if there ts any evidence of acanthosis or infil 
tralion — any thickening other than that produced by the scale 

The senDe keratosis is a dangerous lesion especially when situated 
on the mucous surface of the lip Many of them change to epftbelloma 
sooner or later It is probable that the neoplasm fa always of the 
squamous-cell type wbm situated on the mucous surface of the Up 
When the keratosis u situated In the sUn, the resulting epithelioma 
fa usually of the squamous-ceD type. EUer and Ryan “ state that it fa 
always of the squaroous-cell type 

Senile keratoses of the lip so frequently give rise to cancer that we 
advise the destruction of all such keratoses as soon as detected I\T>ether 
or not a given senile keratosis of the sUn should be destroyed fa a 
matter of Judgment As a general rule it fa preferable that they be 
eradicated, especially when the patient has a reasonably long expect 
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aucy of life A very old person may have one several or many lesions. 
In such instances It is often advisable to keep the patient under 
observation and treat only the lesions that appear to be changing 
from keratosis to cancer Many senDe keratoses never give nse to 
cancer When cancer docs develop on a senile keratosis, the evolution 
Is usually slow so that the physidon has plenty of opportimlty to 
detect the transition provided the patient remains under observation 

One of the best treatments for senile keratosis Is dectrodesiccatioD. 
The area is first cleansed properly, then procainized. The lesion fa 
next thoroughly dehydrated with the electrodesiccating current The 
mummified tissue is removed with curet or sossors, and the base of 
the wound Is again electrodcsiccated. When there is the slightest 
suspicion of epithelioma the treatment is of coarse that advised for 
mahgnant neoplasms Many persons, espeoaJly society women with 
lesions on the face prefer to avoid scars or any permanent defect 
such as depJgmentatlon However, when treating a senile keratosis it 
IS advisable to concentrate on a permanent cure rather than on avoid 
Ing a permanent defect Radium and roentgen rays are efficacioi^ 
when properly applied for selected cases The same statement may be 
made for solid carbon dioxide the electric cautery and various cai^ 
ties. Persons who have a tendency to develop senile keratosb onthe 
mucous membrane of the Hp and on the skin should avoid excess^ 
exposure to strong actinic hght, and it is well to apply ointments and 
creams frequently 

Seborrheic Keratosis. — As a rule seborrheic keratoses are divided 
into two main varieties — hyperkeratotic and nevoid The 
totic variety will be described first This type of keratosis fa most 
mon on the face scalp and trunk- Seborrheic keratoses may develop 
as early as the third and fourth decades, but they are far more com- 
mon in middle aged and elcferly persons They ore, 
common on very oily (seborrheic) skins In sixe, they correspond wim 
the senile keratosis The color fa usuaDy dark brown The 
usually waxy or greasy and as a rule It can be rather easily remow 
The scale often sheds spontaneously but almost Invariably recuis Tm 
lesions are wcD clrannscribed and only slightly elevated as a rule tX 
caslonally one encounters a seborrheic keratosis that is 

The srtwrrheic keratosis fa not very dangerous. Some dermatologists 
aw that they new gi\-e rise to e^thelioroa. The majonty of derma 
tologists including the writers are of the opinion that an unknown 
percentage of these lesions do give rise to epithelioma which however, 
fa usually of the basal-cell type , 

Obviously It fa Important to distinguish between n seborrheic and o 
senfle keratosis Usually they can be differentiated cUnlcaUy by 
gray dry adherent scale of the senile keratosis as compared with 
dark brown waxy removable scale of the seborrheic keratosis- ^ 
limes it fa Imp. Ible to make the distinction In such instances It is 
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ptefecable dthet to rcgpxd the lesion as of the senile type or to make 
a mkroscopfc examination. 

From the standpoint of danger it u not necessary to renK>\*e sebor 
rbdc keratoses provided the lesions are occasionally inspected As 
a rule, hoim-er it is preferable to destroy them In order to prevent 
possible de%*elopment of basal-cell epithelioma and e\“en squamous- 
ceD epithelioma and also for cosmetic reasons. Wlien situated on 
the exposed parts espedally m ’women, it fe advisable to avoid leaving 
a scar if possible. 

In the early stage of cimlutlon it is possible permanently to rcmoiT 
many lesions timply by the application of trichloracetic add WTien the 
scale Is quite thick It is preferable first to remove the homy la>'er 
with a curet and then apply the add Often this can be done without 
a local anesthetic. Radium Is frequently efficadous but recurrences 
are common When carefully applied the lesion is apt to disappear 
without leaving a trace SoUd carbon dioside is used for this purTxise 
by some dermatologists but it Is not a pi^ular remedy most 
popular agent and probably the one that Is most certain permanently 
to cure the lesloo Is clectrodeslccation. 

Nevoio KjEftATosis — ^This varlet> of keratosis occurs on the face 
and trunk of people over 30 > ears of age most commonly after the age 
of 50 In sUe the lesions range from the head of an ordinary pin to a 
fifty-ceot piece and even larger They are sharply maxglnated, consid 
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crably elevated, iBoaHy darL brown or brownish-black In color, often 
shiny and smooth. Usually there is no perceptible thickening of the 
homy layer — no scale They should be differentiated from ncvl which 
they rather closely resemble. As in the case with the other varieties of 
keratosis, there may be a sin^e lesion a few or many 

It IS probable that the percentage of cases of epItbeUoma arising 
from the nevoid keratosis is small It Is also probable that the ma]onty 
of such epitheliomas ore of the basal-cell type 
The nevoid keratosis Is not, therefore, considered a very dangerocs 
lesion However, fnasmuch as they are unsightly and, particularly 
because they may give rise to cancer, possibly of the sqoamous-ceD 
type It Is customary to destroy them. Under local anestbe^ the lesion 
is dehydrated with electrodesiccation or coagulated with dectrocoagu 
lation. It is then removed with the curet, and the base of the wound 
IS electrodesJccated They may also be eiased Finally they may bo 
let alone and Inspected once yearly Radium and roentgen rays art 
not very efficacious. 
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Arsenical Kerattaes. — Anenic, no matter how 
taken in lar^e doses or over a long period of time especially In fdlO' 
s>-ncratlc persons may cause keratoses Most of the arsenical keratoM 
base been caused bj the oral admlnlsIratloD of arsenic (Fowler fjmu 
tion Donoran s solution sodium arsenate etc.) in small, module 
and large doses for long periods of time wftbout suitable rest periods. 
Arsenic ns a rule should be gis-en In courses with Intervals ol ooe 
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or sevcfal months between courses Also, the patient should be care- 
fully observed for low toleration 

The keratoses show a predilection for palms and soles Occasion 
ally, the affection Is more or less generalizMl It is often accompanied 
by ^despread punctate pigmentation of the trunk The characteristic 
pictore is excessive dryness of palms and soles with almost innumerable 
punctate deep-seated keratoses Occasionally, very large thick lesions 
are encountered Both basal-cell and squamous-cdl epitheliomas are 
prone to develop on arsenical keratoses. 

The affection is treated with copious applications of grease The 
patient Is kept under observation and Individual keratoses that are 
active — that Is, those that continue to evolve — are destroyed with 
electrodesiccation. The area ahould be procaiolxed and the keratosis 
•bould be completely eradicated In recent years it has been customary 
to administer intravenonsly a freshly prepared solution of sodium 
thiosulphate but no one has yet condusivTly proved that such treat 
ment has any influence on arsenical keratoses or that the formation of 
additional lesions can In this way be prevented 

Industrial Keratoses (Industrial Keratodema Occupational 
Keratoderma) — Keratoses often precede tl« development of indus- 
trial cancer of the skin That cancer of the skin is a problem of some 
magnitude in Industrial medicine can be appredaled by a revdew of 
the Industries In which this condition develops. Workers coroe in con 
tatt with tar in the following occupations Anthracite laborers aniline 
dye workers beoiine distillers chimney sweeps coal oD workers creo- 
sote workers gas-works stokers lampi-black workers pitch handlers 
sprinklers of soot (gardeners) paraffin workers, road tar sprayers 
tar dlstHlera and many others 

Workers come in contact with arsenic in the following occupations 
sheep-dip workers workers In Pans green, those who make or handle 
^all paper smelters of ores furriers tanners tree and shrubbery 
•prayers taxidennists etc 

In addition to keratoses caused by tar products and arsenic, there 
^ those occurring In persons worki^ with roentgen rays and radium 
in shale-ofl workers and so on. 

Persons who work m these various industnes and who show a 
tttdcncy to develop keratoses in spite of proper hygiene should change 
Iheir occupation. 

Cancer In these cases which fa usually of the squamous-cell type 
fa usually preceded by a long-standing foUfcular dermatitis or follicular 
k^odenna. Occasionally keratoses of the senile type occur The 
•tauiatJtfa or keratoderma may disappear with change of occupation 
and soothing topical remedies If not, the patient must 
under observation. Keratoses ulcers that refuse to heal and 
thoold be eidsed or destroyed with electrodesiccation oi 
®®^^fa‘ucoagulatlon 
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erably elevated, usually dark brown or brownish black in color, often 
shiny and smooth Usually there Is no perceptible thlckcmng of the 
homy layer — no scale They should be differentiated from nevi which 
they rather closely resemble. As in the case with the other varieties of 
keratosis, there may be a single lesion, a few or many 

It is probable that the percentage of cases of epithelioma ansing 
from the nevoid keratosis is small It Is also probable that the maionty 
of such epitheliomas are of the basal-cell type 
The nevoid keratosis is not, therefore co^dered a very dangerom 
lesion However, Inasmuch as they are unsightly and particulariy 
because they may give rise to cancer possibly of the squamous-cell 
type it Is customary to destroy them U^er lo^ anesthe^ the leshm 
is dehydrated with clectrodeslccatlon or coagulated with electrocoagu 
lation. It is then removed with the curet, and the base of the wound 
is dectrodesiccated They may also be erased Finally, they iw ^ 
let alone and inspected once yearly Radium and roentgen ray* are 
not very efficacious 
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Arsenical Keratoses, — Arsenic, do matter bow 
taken In large doses or over 5 long period of time, especially In 
syncmllc persons may cause keratoses. Most of the arsenical kerato^ 
have been caused by the oral administration of arsenic (Fowlo^solu 
tiou Donovan s solution sodium arsenate etc,) In small “^derate 
and large doses for long periods of time without suitable rest perioos. 
Arsenic as a mic should be given in courses with intervals of ore 
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in the same manner Small areas of leukoplakia may be destroyed 
with radium the electric cautery or with electrodesiccatron the last 
being the most popular method for the purpose Large areas of 
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KRADtOSIS VULVAS 

This malady Involves the mucous membrane of the female citernal 
genitalia. It sddom occurs before the age of 40 or 50 The first symp- 
tom may be a recalcitrant pruritus which becomes very annoying The 
membrane becomes atrophic, sclerotic pale, and Icukokeratotic. The 
leukokeratotJc changes are probably Identic^ with leukoplakia of the 
buccal mucosa. The incidence of squaroous-cell epithelioma In this 
affection has been estimated to be about 10 per cent 
As a rule it is well to treat this disease conservatively and to inspect 
the involved parts at least every six months Exc ell ent local hygiene 
Is Indicated Itching may be relieved with nonlrritating topical and 
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pruritlcs such as lotions and ointments containing small 
of menthol tmtcsln ancsthesin phenol etc Roentgen rays 
as an antipruritk If necessary but such treatment should be , 
to one or two short courses of fractional doses Alcohol 
resections of the sensory nerves of the perlneimi are other 
controlling vulv'ar pruritus Radium may be of value for small aw 
of leukoplakia Ulcers and erosions that do not heal quickly sne^ 
be eidsed or destroyed with the actual cautery or with hfgh-frequ®J2 
dectridty preferably the latter Vegetations and nodules are tre«» 
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U0U5 as a rule. The affected area may develop fissures erosions or 
ulcers or it may become verrucous or >egetaUng Such lesions are 
especially dangerous, but It should be borne in mind that epithelioma 
may de\^op suddenly and rapidly in an apparently inactive patch of 
leukoplatia. When epithelioma develops in leukoplakia it Is always 
of the squamous-cell type As a rule the early evolution of the cancer 
IS slow occasionally It Is rapid 

The affection must be differentiated from lichen planus lupus 
erythematosus aphthous ulcers moniliasis and Mncent s angina The 
mouth lesions of lichen planus are punctate striated annular papular 
and usually accompanirf by skin lesions Lupus erythematosus rarely 
involves cmly the mucosa. The lesions are more inflammatory — con 
gestion, cdeTna^ and erosions The other diseases may be differentiated 
by acute symptotus, concomitants and bacteriologic examinations. 

Treatment. — It is customary to destroy small patches of leuko- 
plakia with electrodesiccation or with the elcctnc cautery Many such 
lesions may be permanently cured with a single intense apphcation of 
the beta or gamma rays of radium If however the Icalon is stubborn 
It is preferable to resort to the previously mentioned treatment rather 
than give repeated applications of radium Large quiescent areas may 
be treated with racUum but it fa preferable to treat them pallia 
tK'ely Dental hygiene must be perfect- Tobacco is prohibited Active 
areas should be excfaed or destroyed by the methods enumerated above 
Treatment that fa bcapable of completely destroying the lesion should 
be avoided If the patient has syphilis modem aniisyphilitic treatment 
fa mdlcated The mouths of patients with leukoplakia should be 
inspected every few nvsnths, 

irnCELLANXOUS UOVTB CONUmONS 

Chronic gingivitis pyorrhea alveolarfa apical abscess sinuses 
fistulas, erosions ulcers decayed teeth etc favor the development of 
cancer 

The dental profession deserves a great deal of credit not only for 
superb mechanical ability but because of the recognition that perfect 
oral hygiene fa an exceedingly important health factor The modem 
dentist urges his patients to have the teeth cleaned by a prophylactic 
dental nurse at l^t twice yearly at which time the dentist m^iects 
the entire mouth Undergraduate and postgraduate instruction m 
diseases of the oral mucosa fa given in many dental schools and dental 
soaeties. This knowledge, together with periodic dental eiammations 
®boald materially lessen cancer inadence The dentist has the oppor 
^®nty to detect many of the conditions that lead to rguriT Soto of 
ffioe must be treated by the dentist others should be called to the 
attention of the family medical adviser 
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leukoplakia, In the absence of ulcers, erosions fissures, verTuaxB 
excresceiKes and vegetations, may be Irt alone and kept under ohser 
vation It Is preferable however, to perform a partial or complete 
vulvectomy followed by plastic repair Such operation fa essential when 
there fa widespread leukoplakia, Xerosis and areas of erosioa, ukera 
don and other danger signs. 

LEUKOPLAKIA (LEUKOKERATOSIs) 

It fa the consensus of opinion that leukoplakia of the mouth may 
occur in both syphflitic and nonsyphUlUc persons and In smokers as 
well as non-smokers Its etiology has not been definitely detennineA 
Presumably It can be caused by syphilis and by local Irritation. As a 
rule, antisyphfUtic treatment h^ little if any efiect on leukoplakia. 
When occurring in syphflitic persons It fa often associated with inter 
sdtlal glossitis and smooth atrophy, a triad that fa probably more 
dangerous than uncomplicated leukoplakia. 

It a a fairly common affccdon In men, only about five per cent of 
the cases occur in women While leukoplakia fa dangerous it fa prob- 
able that many cases perhaps the majority, never develop cancer 
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Leukoplakia may occur in one or several very small pateto 
tongue lips or mucoiis surfaces of the cheeks or most of the bo^ 
cavity may be Involved Small patches on the gums under the 
on the roof of the mouth behind the molars etc., may escape ca 
examination . 

The patches are white usually margmated, Irregular in 
shape slightly thickened and a trifle rough The patient fa 
sdous of the affection although subjective symptoms are not conspic 
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afl other scars and sclerosed tissue cancer In lupus vulgaris probably 
because of the dense fibrous tissue and sparse blood vessels and 
lymphatics is likely to c\’oIve slowly at first and to be of a com 
paratively low degree of malignancy 
The early stage of cancer in these cases is often mistaken for active 
lupus- Indeed the clinical diagnosis mav be difficult Wartv excres 
cences a vegetating tumor a pearly nodule or a stubborn ulcer having 
an Indurated margin when occurring in a patch of lupus vulgans or in 
scar tissue left by the disease should be regarded with suspiaon In 
aH such cases a biopsy should be performed The treatment is that 
recommended for cancer — exasfon plastic surgery surgical diathermy 
and in selected cases roentgen rays and radium* 

NEVI 

Of the many forms of birth marks the most dangerous is probably 
the almost flat smooth hairless blue-black mole hlany of the mel 
anomas have their origin in lesions of this type WTule m a l igna n t 



change may be spontaneous it is much more likely to follow trauma 
dsm, frequent Irritation or Injudicious treatment- 
If such a lesion is quiescent and in a location where it wDl not be 
Irritated, it may be let alone But when there i3 the slightest evidence 
of activity sudi as increase In size or thickness ulceration, crusting 
€tc. (Hutchinson s raahgnant lentigo) or If there is possibility of re- 
peated injury the lesion should be raidlcally destroyed As a rie it is 
preferable to remove malignant lentigo This may be accomplished by 
^'^ ^ e deep excision or it may be radically destroyed with surgical 
^thenny Radium and roentgen rays have produced excellent results 
“ *OTne cases 

’^^here Is a controversy relative to the advisabflitv of removing an 
^Parently quiescent blue-black mole In the past, attempts at removal 
so often followed by recurrence and metastasis that many 
prefer to do nothing While it Is true that many of these 
olons never give rise to radanotna \ery frequently indeed they do so 
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LUPUS EBYnnEMATOSUS 

Epithelioma of the squamous-cell type occasionally develops In the 
sclerotic tissue caused by the discoid variety of lupus erythematosus. 
The neoplastic evolution is at first slow, but as soon as normal tlssoe 
becomes mvolved the growth becomes fairly rapidly Invasive. Lite 
most epitheliomas that develop in scar tissue the grade of malignancy 
is comparatively low A persistent ulttr or erosion, a nodule or a 
vegetation occiiWing In an area of lupus erythematosus or in sclerotk 
tissue resulting from a patch of lupus erythematosus should be excised 
or destroyed ^th surgical diathermy Roentgen rays or radhrm may 
be used, but the result Is less certain 

It has been said that epithelioma, when apparently caused by lupus 
erythematosus Is really due to excessive roentgen ray or radhim treat 
ment Undoubtedly thk Is true In some cases but epl^elloma occurring 
In cases of lupus erythematosus has been report^ in the absence of 
such treatment Squamous-cell carcinoma occurs as a compheation of 
lupus erythematosus In about 4 per cent of the cases 
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Gold and bismuth therapy have replaced, for the 
other therapeutic agents for this disease Roentgen rays and 
are very seldom used for this purpose Intravenous Injection 01 go 
sodium thiosulphate cures or controls many If not most of the 
It win be Interesting to compare lupus cancer statistics of the p« 
with those compiled during tbe next twenty five years. 

LUPUS VULOAHIS 

It has been estimated that squamous-cell epithelioma 
about 2 per cent of cases of lupus vulgans It is undoubtedly 
that some of these cancers are due to the excessive use of roentgen rap 
or radium On the other hand cancer In lupus vulgaris lesions 
was reported before the advent of roentgen rap and radium- As m 
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The bhe-bliick mole should never be treated with caustics nor should 
It be squeered It should be let alone or completel> rerornTd. 

The %ery common mole — pinhead to split pea-sized elevTited 
smooth more or less pigmented (various shades of brown) with or 
without hairs — is not considered dangerous unless subjected to re- 
peated imtatlon Large brown nevd flat or eles-ated with or without 
ham in the absence of traumatism are not \erj dangerous lesions 
Certbnform and other soft ne\’i are dangerous as a rule onl> when 
irritated or injudiaously treated The same statement may be repeated 
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When we are certain of the diagnosla, we prefer to remcrve this type 
of lesion by scalpel surgery provided, of course that the location and 
size are suitable for such treatment. An indsu)n Is made through the 
skin at least one-quarter Inch beyond the well-defined margin of the 
lesion The Incalon then extends outward and downward to the musde. 
When the tissue is removed, the lower portion will be wider tKan the 
upper portion The exdsion is made In this way because occasionally 
the plgment-beanng cells may follow nerves and blood vessels down- 
ward and outward The tissue should be examined immediately by 
frozen section or with a powerful magnifying lens, and, later serial 
sections should be carefully ezamlned under the microscope. In this 
way the diagnosis Is establlsbed also It Is ascertained whether or not 
the lesion was completely removed If not completely removed a wider 
exoslon is made. The exdsioa may be made either with a scalpel or 
with the cutting current We prefer the former because surglc^ dia 



thermy in any fonn may interfere with a satisfactory microscopic ex 
aminatlon. 

As a rule the blue-black mole is a small lesion (pinhead-sIzed or 
spbt-pea sized) Occasionally they are much larger — too large lor 
excision Occasionally too the situation precludes ordinary odsion. 
In such instances the lesion may be let alone and kept under obser^ 
tkm or it may be removed by plastic surgery depending on the )uog* 
roent of the physician and the attitude of the patient and family 
^T hc blue-black or gun metal or slate-colored mole may be confused 
with dark-brown much less dangerous nevL It may be closely shmi 
lated at times by a tiny sebaceous cyst that happens to contain pfe 
ment or In which the refractive index Is such as to produce a bloish- 
black appearance also very small hemorrhagic cysts may simulate 
mallgi^t lentiM The diagnosis therefore. Is not always easy 

Holes may be present at birth or they may appear months or 
yean sometimes many years after birth 





Radiodernutltia 


25 

be treated as a means of cancer supervention depends upon type 
location condition and the judgment of the physician In selecting 
treatment for a given lesion it is well to choose a method that Is uni 
versally recogniied as safe and proper Many deaths havT been caused 
by the Incomplete destruction or the Irritation of dangerous types of 
nevl with aads solid carbon dioxide electrodesiccation electrolysis 
and other inadequate methods 

PAPILLOMA OP THE TONGUE 

These lesions may be single or multiple They are usually situated 
on the dorsal surface in the area of papillae They are considered 
slightly dangerous because they are so likely to be repeatedly irntated 
or traumatized It Is ndvdsable to destroy them wth electrodesiccation 
They niay» of course, be excised either with scalpel or with the cutting 
cunent. 


RADIODERUAirnS 

This term Includes all cutaneous Injuries caused by roentgen rays 
or radium A description of radiodermatltls is given in Chapter 4 
\ olume III Severe acute radiodermatlUs may result In an ulcer which 
never heals Such an ulcer is dangerous because cancer Is likely 
eventually to occur Even when the ulcer heals, It leaves a scar that is 
far more dangerous than are ordinary scars It Is advisable to excise 
ulcers of this kind by a plastic operaUon If necessary B> so doing the 
patient Is spared both lime and severe pain and also danger of 
•subsequent cancer Is removed 

A dangerous sequel of excessive roentgen ray or radium treatment is 
the so-called roentgen ray or radium skin This consists of atrophy or 
sclerosis telangiectasia and keratoses These sequelae may result from 
an acute reaction with or vritbout ulceration or they ma^ be the result 
of too many fractional treatments with or without a mild first degree 
reaction 

Penranent roentgen ray and radium injuries Bhcrold be occasionally 
‘uspected. In many Instances the skin remains slightly atrophic and 
^rhaps telangiectatic throughout the ronamder of the patient s life, 
wthout the development of lesions that are dangerous On the other 
keratoses may develop These keratoses may or may not lead to 
•^cei They frequently do so They should at least be kept under 
^bs^'atlon. As a rule it is advisable to destroy them. This can be 
done with electrodesiccation In our opinion radium and roentgen rays 
^contraindicated for this purpose 

t'V that has been badly injured with roentgen rays or radium is 
ixely to ulcerate when imtated or traumatized It may ulcerate spon 
taneously The ulcer may or may not heal If It does not heal it Is 
very to end In cancer 
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for vemicous nevi Cancer rarely, if ever, develops on vascular nevl 
and lymphangiomas 

Nevi of vanous types are exceedingly common Almost every person 
has at least one mole of the common vanety It is by no means neces- 
sary or advisable to destroy all moles, but thdr inspection should be 
a part of periodic health examinations Whether or not a nevus should 
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be treated os a means of cancer supervention depends upon t>’pe 
location condition and the Judgment of the physician In selecting 
treatment for a given lesion it a well to choose a method that is uni 
versally recognlred as safe and proper Many deaths have been caused 
by the incomplete destruction or the Irritation of dangerous types of 
nevi vrith aads solid carbon dioxide electrodeslccation, electrolysis 
and other Inadequate methods 

PAPILLOUA or THE TONODE 

These lesions maj be sin^e or multiple The> are usually situated 
oo the dorsal surface in the area of papillae. They are considered 
slightly dangerous because they are so likely to be repeatedly irritated 
or traumatized It Is advisable to destroy them vrith dectrodeslccatlon 
They may, of course, be excised cither with scalpel or with the cutting 
emrent. 


ttADIODEaOIATmS 

This term mclodea qU cutaneous Injuries caused by roentgen rays 
or radium A description of mdJodermatltls is given in Chapter 4 
VoluEoe III Severe acute radlodermaUus may result m an ulcer which 
never heals Such an ulcer is dangerous because cancer is Ukdy 
eventually to occur Even when the ulcer heals it leaves a scar that is 
far more dangerous than are ordinary scars It Is advisable to eidse 
uken of this kind by a plastic operation If necessary By so doing the 
patient Is spared both time and severe pain and also danger of 
Jubsequent cancer is removed 

A dangerous sequel of excessive roentgen ray or radium treatment is 
the so-called roentgen ray or radium skin This consists of atrophy or 
sclerosis telangiectasia and keratoses These sequelae may result from 
an acute reaction with or without ulceration or they may be the result 
of too many fractional treatments with or without a mild first degree 
reaction 

Pwmanent roentgen ray and radium injunes should be occasionally 
^^“pected. In many instances the sUn remains shghtly atrophic and 
perhaps telangiectatic throughout the remainder of the patient s life 
^thout the development of lesions that are dangerous On the other 
“*Dd keratoses may develop These keratoses may or may not lead to 
®l^r They frequently do so They should at least be kept under 
As a rule It is advisable to destroy them This can be 
uone with electrodesiccation In our opinion radium and roentgen rays 
^^^^balndlcated for this purpose 

irv5”l ^ mjured with roentgen rays or radium h 

lO ulcerate when irritated or traumatned. It may ulcerate spon 
The ulcer may or may not heal If it does not heal it Is 
HKely to end in cancer 
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When stin of this type shows a laideucy to ulcerate or to form 
frequent and numerous keratoses it b advisable to remove it by ei 
cisxon or by a plastic operation If Is Impossible the keratoses 
should be destroyed and the patient kept under observation* 


SEBACEOUS CYSTS (STEATOMA ATHEHOUA, WEN) 

Ricker and Schwalb ** report 43 cases of sebaceous cyst in which 
cancer developed In the c>'st wall Caylor reported la similar cases ^ 
When cancer occurs It b usually a squamous-cell epithelioma altbou^ 
ba5al<en eplthdlomai haNT been reported Malignant change occurs 
more often when the cyst first undergoes ulceration. Sebaceous cysb 
ore exceedingly common and they are easily remov'ed by excision. 
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SYPiriLlS 


Canctr Is a frequent complication of intcratitial glossitis and smooth 
atrophy of the tongue of late syphilis The same may be said of syph 
ilitlc leukoplakia- The management of leukoplakia has been already 
discussed Little can be done for the other two conditions The patient 
should be kept under observation and of course be should receive 
antlsyphiUtic therapy Early cancer of the tongue In these cases is 
frequently mistaken for gumma or other manifestation of syphilis a 
mistake that can be avoided by microscopic examination hlany der 
matologlsts believe that the administration of arsenic increases the 
danger of cancer in cases of syphilitic glossitis smooth atrophy and 
leukoplakia We doubt the contention 


Cancer may occur in scars left after the healing of destructive lesions 
of syphilis. Also cancer has been reported in cases of gumma but 
of these reports were of tongue cases and It is probable that 
“ey were cases of squamous-cell epithelioma occurring m interstitial 
glossitis rather than In a gumma. 


ULCERS ANT> FISTULAS 

A few cases of squamous-cell epithelioma developing m long-stand 
^ varicose ulcers of the leg have been reported The incidence of 
ff^gnancy I5 very small when one considers the frequency with 
^hich the so-called varicose ulcer occurs In the literature one finds 
reports of metastatic cancer occurring In ulcers of various 
vPO decubitus ulcer pellagrous ulcers ulcerations In acrodermatitis 
“^nlca atrophicans and scleroderma, third degree bums and, of 
“^rse ulcers caused by roentgen rays and radium, 

H7 »7 
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Cancer foUowkig long-standing fistulas and sinuses caused by disease 
or injuries has been frequently reported We recently saw a case of 
osteomyelitis the result of an acddcnt, which had failed to respond to 
the usual treatment A. sinus form^ followed by squmnous-cdl 
epithelioma of relatively low-grade mahgnancy, nece^tating amputa 
tion of the leg. 
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VON iECKLINCTlAUSEN S DISEASE (MULTIPLE NEUROnBtOMATOSIS) 

Hosol reports 65 cases of this affection in which sarcoma de- 
veloped He states that sarcoma develops m 13 per cent ol the cases oi 
multiple neurofibromatosis This figure seems high to us. We have seen 
many c ases of multiple neurofibromatosis but we have not seen a 
lingie case of associated sarcoma. 

It may be that of all cases of von Recklinghausen’s disease In which 
tumors arc excised 13 per cent become sarcomatems after surgical 
interference, Hosol reports one case In which sarcoma developed one 
year after the exdslon of a tumor It has been observed by others 
that removal of a tumor by surgical excision may result in sarcoma 
These sarcomas ore not Ncry malignant and seldom undergo metas 
laao yet the prognosis is poor Recurrence after repealed operaticms 
is the rule If death does not result from metastasis It follows opera 
live and postoperative complications 

The course of von Recklinghausen a disease Is not modified bv treat 
ment of any kind It would seem that surgical intervention were contra 
indlcated- 

XEBODERMA PIOMSNTOSUXl 

This rather rare affection is thought to be due to congenital lack of 
resistance to sunlight It begins early In bfe there is a F>redilecUon 
for the exposed parts and it is Incurable The affection simulates 
chronic radlodermatitls solkirs or fanners skin and senile skin 
Pigmentation and atrophy are first noted This is followed hy kera 
loses and epithelioma, usually of the basaj-cell type 

Vey little can be done for these unfortunate dilldren. Only those 
with a mild example of the affection reach adult life These patients 
should be thoroughly protected from even nidiiect sunh^t. Prefer 
^ly they should be exposed only to artificiaJ light which contains 
w If any actinic rays. When in the open they should wear glove* 
sieevea dark-colored veils etc. Keratoses epitheliomas and ulcera 
0005 abooid be destroyed as soon as detected. This can be done as a 
rule, with dectrodesiccation 

MT8C3XLANBOUS CONUmONE 

The skin of elderly persons may show atrophy permanent freckles 
find keratoses The condition is usually more pronounced on 
w face and hands although It may occur on the trunk and in fact, on 
any part of the body It may occur in those who have never 
exposed very much to actinic rays It resembles saflerrs skin and 
«^own limply as senile skin Occasionally It be^ns between the 
of 35 and 50 without apparent reason. This has been called pre- 
8nn, The keratoses occurring in such skin have the same poten 
as senfle keratoses and are treated In the same manner 
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Permanent freckles with predilection for face shoulders and backs 
of hands may be a manifestation of senile skin or of farmers skin 
They occur mostly after the age of 6o although they are fairly com 
mon at 40 and 50 Occasionally one of these pigmented macules may 
change to a keratosis and the latter may give nse to cancer However 
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^ ^appens so seldom that it is not necessary to treat a permanent 
unless a keratosis develops 

^<t^ceous adenomas are pinhead sixed umbHIcated papules seen 
frequently on the forehead of middle-aged and old persons The 
tritl ^ fhat of normal skin We think that we have seen 

develop in these lesions The condition Is to be dlffercn 
from adenoma sebaceum. 
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Ltslons falling In the category of multiple benign cystic epithelioma 
— tncho-epitheliomn sjTingocystoma etc — occasionally change to a 
mahgnant neoplasm usually basal-cell epithelioma. The same is true 
for certain endotheliomas In fact there are a large number of benign 
lesions such as fibroma neurofibroma fibroiantboma etc, that may 
under certain conditions give rise to cancer Howe\er none of these 
lesions IS considered dangerous unless repeatedly irritated over a 
long period of time. Paraffinoma has been known to change to cancer 
Cancer has been reported m cases of Darier s disease (keratosis foUic 
olarls) Acanthosis nigricans in adults usually indicates cancer of the 
viscera. 
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CUTANEOUB MALIGNAKT NeOPLASHS 

General Therapeutic Considerations. — In the pest, dennatologlsts 
and others treated cutaneous cancer with the method Mth which they 
were most familiar regardless of type, sue, depth and location of the 
lesion Thus the surgeon always employed the scalpel, the roentgenol 
ogist depended solely on roentgen ravs the radium specialist used 
only radium, the diathermy enthusiast Insisted on the use of surgical 
diathermy and so on The same statement is true today but to a lesser 
degree Statistics show that excellent results may be obtained in 
properly selected cases with any of these methods when expertly 
applied The results are not so good In unselected material. There Is 
no best method for the treatment of unselected cases of cutaneous 
malignant neoplasms Any one method or a combination of methods 
may be the best procedure for an mdlvldual case The phyxldan who 
has had extensive experience with all the recognized methods of treat 
Ing malignant neoplMms of the skin and onfidal mucous membranes 
and who Is thorou ghl y acquainted with the clinical nTvl histologic char 
acteristics of such neoplanns and the conditions that may cause than, 
IS m a position to employ discriralnaUng judgment and to obtain the 
best re^ts. Undoubtedly statistic* will In^rove when every physlaan 
who attempts the management of cutaneous cancer possesses this com 
prehenslve ability Here, too, there is need for more and better post 
graduate instruction 

The recognized methods of treating cutaneous mahgnant neoplasms 
are scalpel surgery surgical diathermy, roentgen rays and radium, 

Roentgen Ray*. — Roentgen ray* are satisfactory for many basal 
cell epltbdiomas Small superficial growths may be treated with un 
filter^ radiation. Moderate or heavy filtration Is preferable for thick 
or deep~seated lerions It seems that approximately the same results 
are obtained by large doses administered at intervals of two or more 
months or by smaller doses so spaced that an Intense effect Is obtained 
In a week or two (fractionation) It should be emphasized that when 
a lesion falls to reqxind favorably to treatment that should be ade- 
quate the treatment should be rtismnrinueri. When conta inin g squa 
mous cells when Involving cartilage and other subcutaneous structor^ 
and when composed of hard nodules basal-cell epitbellomaa are 

to resist roentgen rays Many basal-cell epitheliomas will disappear with 

hardly a trace as a result of roentgen ray therapy but the cosmetic 
result Is occasionally disappointing because of atrophy and tclanglec 
tasia subsequent to radiation and scarring caused by the disease. 

Roentgen rays produced by very high voltage, and heavily filter^j 
ere \’eTy useful for selected cases of squamous-cell epithelloina and, 
also for inop" able 
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Radium. — In general what has been said relatlv'e to roentgen ra)*? 
may be repeated for radium Radium Is the more preferable of the two 
agents for unsdected cases of cutaneous squjxmous-cell eplthelionm. 
It can be used in locations that are Inaccessible to roentgen rays 
There is better opportunity for cross-fire radon Implants may be ns^ 
there a greater penetration and so on For selected cases assuming 
proper facilities and expertness the results are probabl> approximatdy 
the same with either agent It ma> be Interjected that the facilities 
and skin required for the modem roentgen ra> and radium treatment 
of squamous-ccU epithelioma, e\en of the sUn and orlfidal mucous 
iMniranes arc so exacting that the> are found in comparati\*eIy few 
medical Institutions and private offices In the near future It may be 
possible to emploj in practical work, roentgen ra>'s produced ^ a 
mlDfcm or more \’olts and filtered with bca\’j metal of considerable 
thickness Such radiation will compare fawrably in penetrability with 
bca\*ily filtered gamma rays 

Surgical Dlatherrny — The production within the tissue by means 
of a high-frequency current of on amount of heat sufiiaent for de- 
struedve purposes Is known as surgical diathermy Three forms of 
surgical diathermy are universally employed They hove been deaig 
nated electrocoagulation cutting current and dectrodesiccatlon The 
first two depend on current obtained from %*arious parts of the pnmaiy 
winding of the high frequency transformer Either of these currents 
may be bipolar or monopolar damped or undamped. The current for 
riectrodesiccatkio Is monopolar and It is obtained from the secondary 
winding of the high frequency transformer 

With dectrodeslccation It is possible by surface sparking to de 
hydrate or mummify a plnhead-slzed superficial area or a fairly ex 
tensive superficial lesion By multiple insertions of the active needle 
riectrode one may destroy rather large thick lesions The method Is 
employed mostly for the destruction of small, superfioal benign 
growths, potenti^y dangerous lesions such as leiikoplakla keratoses 
rtc, and small superficial epitheliomas of the basal-cell type It is 
being abused by many physicians who employ it mistakingly for elec 
trocoagulatlon and wte use It without any form of anesthesia. 

The current for electrodesiccation has on exceedmgly high voltage 
a comparati\ely low miHiamperagc. That for electrocoagulation 
w a lower voltage but a hi^r milliampenige The cutting current 
has still lower voltage and higher milliampcrage 
-The electrocoagulatlng current, when used as a surface spark de- 
^drates to some extent but the principal effect is that of rather 
^e apread coagulation of tissue especially when the active needle 
tleur^e Is inserted mto the tissue as is ususily done The gross change 
l^y tw DO more than a blanching or wbJte^g of the tissue which 
wter sloughs Electrocoagulation seals the blood vessels and lymphatic 
^ mostly for the destruction of malignant neoplasms. 
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It is customary first to establish a line of deep coagulation beyond the 
periphery of the lesion the entire lesion Is then coagulated and re- 
moved with the cutting current scalpel or curct, after which the 
wound may be electrodcsiccated or superficially dectroccagulatei 
Coagulation can be performed with the bipolar cunent, using eitber a 
single or bipolar ac^e needle electrode or with monopolar current 
from the same source 

The cutting current cuts like a knife and causes enough coagulation 
to seal the small blood vessels and fymphadc channels Theoretically 
at least there is less chance of metastasis during the application of 
surgical diatbcrray than with the scalpel or curet Eidslon with the 
cutting current is comparatively bloodless It Is possible to obtain 
primary union especially if the edges of the wound are freshened with 
the scalpel or sds^rs 

Surgical diathermy can be emplOTcd satisfactorily when scalpel 
surgery would be difficult or impossible When using bi^ frequency 
currents for destructive purposes, one is likely to think in terms of 
physical therapy rather than In terms of surgery which mav lead to 
carriess technic from a surgical standpoint Surgical diathe rmy b 
Aurgery, and to it should be applied the principle* of general surgery 

Good results tpay be obtained the use of the actual caotery 

She^^U MethcKL — There is another therapeutic method occasion- 
ally teed by“dermalologtsts for selected cases of cutaneous cancer 
which be "placed among the conventional methods. We refer to 
the. S^erweH tiurthod. It co^ista of the removal of as much of 
iledpiaStfc tisaue as Is possible with curet, scalpel, scissors, and hl^ 
Ire^ency current, after which aad nitrate of mercury is applied for 
at least five minutes The wound fa then covered with a thick laytf ^ 
bicarbonate of soda, over which fa placed a dry dressing. Instead M 
add nitrate of mercury Morrow and Taussig*'* employ chcraJcaHy 
pure red crystals of chromic add, while Angle *• and others use a 
saturated aqueou* solution of zinc chloride. 

Contraindicated Treatment. — ^Some physicians advocate the use 
of physical therapy agents for the Ireatment of cutaneous cancer that 
have been given a fair trial 1^ dennatologfats who find that they 
unsuitable for the purpose Among these agents are solid carbon 
dioxide electrolysU and ultraviolet radiation. 

Bloptiea. — When po*sIbie it fa advisable to make a tnkroscopfc 
examlnaiion before Instituting treatment This is the onlv way m 
which a definite diagnosb can be made Also it fa the only ^5^ 
which the grade of maligna nry rtm be accurately determined. When 
the lesion fa small and suitably situated, the biopsy might wtM con- 
sist of complete excision with the scalpel Examination of serial sec 
tfons provider in\aluable iDformation relative to invasiveoess, me^- 
tasfa and con i cte or incomplete removal In addition to detenniflmf 
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the grade of malignancy based on cytology tissue reaction and other 
features 

Many physicians aver that a biopsy made with scalpel or biopsy 
punch is dangerous that such proc^ure favors dissemination of the 
malignant cells They prefer to remove the piece of tissue with the 
cutting correnL It is now the consensus of opinion of those who have 
had extensive experience that a biopsy made with scalpel or biopsy 
pondi Is not dangerous when properly performed The instruments 
must be sharp and the lesion must not be squeezed massaged or 
unduly manipulated The cutting current, unless the exdsion Is very 
wide Is likely to Interfere seriously with the microscopic study be- 
cause of coagulation of cells 

ClASSOTCATIOH op CuTAHEOUS MaUCNANT NriOPLASUS 

There Is as yet iw unlv ersally accepted classification for malignant 
neoplasms of the skin and orlfioal mucous membranes In this clmpter 
the following conditions will be discussed 

1 Basal-wH epithelioma 

2 Basal-squamous«U epithelioma 

3 Squamous-cell epithelioma 

4 , Transitlonal-cell epidermoid carcinoma 

5 Paget 8 disease 

6 Bowens disease 

7 hlelanomas 

8 Sarcomas 


BASAL-CEIX EPITHKUOSIA 

The term bcsd<eU eptkdioma includes names such as Jacob s 
nicer cancroid rodent ulcer and benign stm cardnoma, all of which 
are now obsolete. 

Krorapecher *• in 1903 was the first investigator to separate basal 
tpithtSioTQa itoTn other eplthdial cancers His work: has done a 
great deal to clarify our knowledge of the malignant cutaneous new 
growths 

The basal-cell epithelioma is relatively benign and causes death only 
^ bemonhaw involvement of Important parts such as the articula 
oota and ortnt or when complicate by septic infection The affection 
^ely involves the mucous membranes primarily although secon- 
mvolvement of these striKtures la common In other words basal 
^ epithelioma practically always begins in the skin Metastasis 13 
m basal-cell epithelioma of pure type The prognosis both for 
^ for permanent cure is eicdlent but roust be guarded when 
with deep lesions It is not necessary to treat every basal 

I epithelioma. They should be treated whm occurring In patients 
^ are under 60 vears of age Small superficial lesions m old and 
wd persons espedaffy when mulUple may be let alone and kept 
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under observation Evolution Is likely to be so slow that the lesion will 
not become serious during the patient’s remaining years. Ulcerated 
lesions, deep lesions, and lesions that have involved or threaten to 
involve important structures should, of course, be destroyed, regard 
less of age Lesions that are in skin that is thin — nose, foreb^, eye- 
lids ears etc, — should be watched carefully or destreyed, otben^ 
underlying important structures may become Involved. 

The neoplasm originates from the basal-cell layer of the epidermis 
— roost liLely from cells that were predestined to form cutaneous 
appendages It also arises from the basal-cefl layer of the epithelium 
of the cutaneous appendages — sebaceous glands and ducts, and sweat 
glands and ducts, especially from the sebaceous glands. 
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Under the microscope the lesion consists of basal cells that fall to 
develop Into squamous or prickle cells therefore, there fa no Lera 
llnlralion no whorls. As a rule there Is considerable tissue reaction 
around the neoplasm. 

Clinically the affection varies considerably in appearance due both 
to clinical type and stage of evolution Usually the evolution fa as 
ceedlngl) slow— \efy slow extension over a period of many months 
usuall> many years The affection fa most common during or after 
middle life It fa quite common In the third and fourth decades and 
occurs occasionally during late adolescence The rites of predilection 
are the face and trunk, althou^ It may occur on almost any part of 
the body surface Males are affected more frequently than are females. 
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Haicn " daisifies basal-cell epithelioma Into seven clinical types 

1 Flat type 

2 Nodular 

3 Ulcer with rolled edge 

4. Lesion resembling a depressed scar 

5 Morpbca like epltheboma 

6 Funding tumors 

7 Deep type 
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suggests mother-of-pearl They range in slxe from the head of a pm 
to split pea, silver quarter fifty-cent piece, silver dollar and lar^ 
The bulk of the lesion may be flat (macular) slightly elevated, 
smooth scaly or crusted It may be studded with pearly nodules and 
It may ulcerate As a rule the lesion Is dry but It may be erudative. 
The lesion spreads very slowly by peripheral extension The center 
may cicatrire The lesions very often are multiple, frequently there 
are many lesions 

This type of basal-cell Qiithelionia is also known as multiple epithe- 
liomatosis cutis and Berplginous acatrirlDg epithelioma. At times It 
resembles the so-called Bowen s precancerous dermatosis extranm^ 
mary Paget s disease, keratosis s^orrbeica, psoriasis syphilis, 
culoais etc. As a rule the cUnlcal diagnosis is easily made. Occasiona^ 
a biopsy is necessary If so it is essential that tissue from the 
be examined rather than tissue from the center of the lesion The 
flat type is very superficial and usually remains so for many 
EventuaDy It may become nodular or ulcerative and may Invade tne 
subcutaneous tissues. 
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Nodular Type, — Nodular lesions vary in sue from pinhead 
pea dime silver quarter and much larger The lesion may 
single small nodule a single larger nodule or a closely crowed 
of small nodules. The nodules are hard, shiny 
vated and usually pearl white or waxy in color They are called ^ 
of-pcnrl or ry nodules There Is usually some telangiectasia- 
lesion ma^ nain nodular for years or it may undergo ulcer* 
The nodi type Is at times confused with nodular syphilis J P 
vulgaris and other affections The clinical diagnosis Is easily made 
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Lesions having an unusual macroscopic appearance give a typical 
mcroftcopic picture, 

Type. — This b an uncommon type. It consists of 
icwSf scar or a slightly depressed area of atrophy or 

It may represent what was formerly known as the serpiginous 
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acatrlnng type There may or may not be ulceration, nodules and a 
delicate roU^ edge Often the rUnlcal diagnosis is difficult. Even the 
microscopic diagnosis may be difficult imless the area for biopsy is 
selected with care. 

Morphea Like Type. — ^In this variety the lesions are flat, some- 
what round in contour and sharply margmated. The area may be 
atrophic and shghtly depressed, or slightly thickened and elevated 
The color Is ydlowish or pinkish yellow and there is usually some 
telangiectasia. Sooner or later ulceration occurs It Is an uncommon 
type of basal-ccU epithelioma, 

Fungadng Type — In this variety the lesion, which may be of 
almost any sire usually is an ulcer covered with a vegetating or 
fungoid mass, and assodated with a foul -smelling exudate. Waxy 
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nodules may appear at the periphery or In various parts of the lesic*^ 
Occasionally this type may be pa^oinatous, giving rise to a 
flower like tumor or It may be verrucous It may be mistaken lor 
squaroousK^U epithelioma, tuberculosis, syphilis blastomycosis, bromo- 
denna, iododenna and other affections 

Deep Tyi>e. — This form may originate from any of the other 
or it may de\*elop Independently In the latter case, when first detected 
it consists of a small nodule deep In the akin or In the subcot^c^ 
tissue The surfact Is usually perhaps atrophic and telangic««^ 
The nodule Incr nses in size spreading laterally and downward, 
\-oIving tbc dret»er tissues E\‘entunlly there is ulceration surrounded 
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by induration and extensive destruction of tissue. When developing 
from other types, a deep indurated ulcer is prtxiuced which gradually 
destroys important tissue It is the deep ulcerating type that used to 
be called rodent ulcer It directly and ir^lrectly destroys subcutaneous 
tissue, cartilage penosteuni the eye and otbCT important structiucs. 
When developing independently as a deep nodule It is often impossible 
to establish a diagnosis without the aid of the microscope 

Treatment — Selection of method for the treatment of basal<ell 
epithelioma is based on a number of factors such as circumfereDce, 
thickness and depth of lesion type (auperfidal deep nodular, ulccral 
ing morphea like, etc,) previous treatment, primary or recurrent 
growth, location arid tissue Involved, and age and sex of the patient, 
and, also, the desucs of the patient 

Scalpel Stocerv — A lesion that does not involve cartilage or peri 
osteum that Is suitably situated and that is not too large, may be 



excised with the scalpel and primary union obtained If the skin 
TKamally and the surgical technic fa proper the ultimate 
conspicuous than that following elcctroauigulatlon or 
tfon unless the lesion fa ezceedlogiy superfidal In which case rw 
other than surrical excision are Indicated Excision with the 
of course llnutations but it has the advantage of permitting 
sections of the entire lesion In this way one confirms or 
diagnosis n I ascertains whether or not the entire neoplasm has 
remo\‘ed I here fa doubt about aimplete removal a Iar» exa^ 
may be i de or roentgen rays or radlura may be applied, Scaipe* 
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rargery Is especially efficadous for the deep type consisting of a small 
nodule In the shin or subcutaneous tissue 
There are many cases In which an extensive neoplasm has involved 
Important organs such as the nose ear eye etc, majority of such 
lesions have been previously treated with roentgen rays or radium or 
surgical diathermy or with all three methods In such Instances the 
best results are usually obtamed by removing or destroying all neo- 
plastic tissue by means of conventional surgery or with surgical dia 
thermy after which the deformity Is corrected as much as possible 
with plastic surgery 


Caustics — Superficial lesions such as the flat type may be cured 
by first thoroui^y curetting under local anesthesia, then applying 
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®nc chloride aad nitrate of mercury or when very superficial even 
“^oracetic aod The Sherwell method Is used as a rule, for deep 
have involved important structures and In which other 
®*^hods have fafled. The re^ts are excellent when the cases are 
properly selected 

DiATHZRiiy — This is a popular method among derma 
*7*^^ Very superficial lesions are d^ydmted by electrodeSccatlon 
with the curet and the wenind is again electrodesiccated It is 
“T^rtant to e xt end the destruction of tissue for at least a quarter of 
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by induration and extensive destruction of tissue When developing 
from other types a deep indurated ulcer is produced which gradually 
destroys important tissue It is the deep ulcerating type that used to 
be called rodent ulcer It directly and Indirectly desti^ subcutaneous 
tissue, cartilage periosteum, the eye and other important structures. 
When developing independently as a deep nodule it is often impossfbJe 
to establish a diagnosis without the aid of the microscope. 

Treatment — Selection of method for the treatment of basal-ceD 
cpithelfoma is based on a number of factors such as drcranferecce, 
thickness and depth of lesion, type (superficial deep nodular ukeral 
ing morphea lil«, etc,), previous treatment, primary or recurrent 
giwth location and tiirae Involved and age sex of the patient, 
and, also, the desires of the patient 

Scalpel SuaoERy — A lesion that does not Involve cartilage or peri 
osteum, that is suitably rituated ai«l that is not too large, may be 



excised with the scalpel and primaty union obtained. If the skin b ci 
normally and the surgical technic {s proper the ultimate 
conspicuous than that following elcctrowiagulatfon or 
bon unless the lesion Is exceedingjy sup^dal in which case rott»«* 
other than singical excision are indicated Excision with the 
of course Umitatloos but it has the advantage of pennltting 
sections of the entire lesion In this way one confirms or refutes tM 
diagnosis and ascertains whether or not the entire neoplasm basb^ 
remo\*ed If there Is doubt about complete removal a larger 
maj be made or roentgen raya or radium may be applied. Scalpel 
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Roentgen rays and radium are very Hkdy to fafl when cartilage 
and periosteum are Involved 

The majority of operators favor the administration of large doses 
at intervals of one or two months — from one to six or eight times the 
erytberna dose depending on sue of lesion, age of patient location 
of lesion thickness of filter etc. UnfiUered radiation 15 used for super 
fidal lesions while moderately heavy and heavy filtration are em 
pioyed for thick deep-seated lesions 
&me operators favor dividing the total dose for one month admin 
isterlng a fraction of the total dose ex-ery few days- This has been re- 
ferred to as the modified Coutard '•* tedmlc. It is claimed that by so 
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^tng a larger total dose can be given without undue reaction which 
i^robably true and that there Is a better chance of catching cells in 
^ act of dividing at which time tbev are more “radiosensitive, 
aowever there is no convincing evidence that this method gives results 
^hat are superior to large doses given once every month or two When 
a copper filter with very high voltage roentgen rays it may be 
°*^®®ary for technical reasons to give a fraction of ie total dose 
^''^day or two until the treatment is completed 
^en a basal-cell epithelioma fafls to dl^ppear as a result of two 
1 *^ 11 © doses of roentgen rays or when it recurs more than once 
roentgen ray treatment it Is advisable to resort to some other 
method. Normal skin, except that In the immediate vicinity 
0 the lesion, should be adequately protected. Roentgen ravs should 
applied to the eyeh^ without proper protection for the eye 
^ ^ desensltired with a few drops of one or two per 

ootocame solution. Then a brass aluminum or lead glass eye shield 
dipped in sterile olive o 0 and slipped under the erellds 
'-'''^rdosage should be avoided A third-degw roentgen ray reaction 
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an inch beyond the macroscopic ed^ of the lesion It is equally im 
portant to cany the destruction downward into normal tissue A recur 
rence at the eoge of a scar is soon detected A recurrence or contlnoa 
tion under a scar is likely to do considerable damage before It b 
recogniicd Many dermatologwla also administer a single dose of 
unfiltered roentgen rays consisting of from one to three or foar skin 
umts — from about 300 to 1200 r, or the equivalent dose of gamma 
rays of radium. 

Lesions that are large, thick and deep are usually thoroughly electro* 
coagulated The coagulated tlssae Is removed and the wound b again 
clectrocoagulated Tliis may be accomplished imder general or local 
anesthesia Many physloansprefertofimshthetreatment with a hyper 
Intensive dose of filtered roentgen rays — from two to eight skin unfts 
(140 Kv 3 mm Ai 1100 to 44cx> r), depending on she of lesfem and 
age of patient, or filtered gamma rays of radium in equivalent dosage. 

A lesion may, of course, be eamlsed with the cutting current fol 
lowed either by primary union or healing by granulation tissue; 

Scars following the destruction or removal of a basal-cell epitbdiotria 
with surgical diathermy are likely to be disfiguring especially when 
the lesion occupies the entire fhtri:oen<t of the derma or has invaded 
tissue under the akin Very often t^y are hyperplastic or keloidaL 
Very superficial lesions may be destroyed with very little scarring 

There is 00 way of knowing when coagulaDon is used whether or not 
all the neoplastic celb have been destroyed. On a number of occasions 
we have excised a scar left by such treatment and have found neoplastic 
cells in the scar tissue. It is po&sible that some malignant cells escape 
destruction in many cases that arc permanently cured but because 
are entirely snrrounded by dense scar tissue, they either remain dor 
mant or perhaps eventuaDy die In any event It Is possible to obtain at 
least 85 per cent permanent cures m unscleded cases of basal-cell epJ 
thelloma with this method- Many superficial lesions, especially the 
early ones, may be destroyed by the actual cautery 

Roentokn Rays —It Is possible to cure at least 85 per cent of 
unselected basal-cell epitheliomas with roentgen rays The percentage 
of cures in selected cases Is of course higher Haien and T\^tniore * 
reported a series of 300 unselected cases with 86 per cent permanent 
Hires They obtained 93 per cent cures In selected cases MacKtc 
in ft series of 400 cases obtained 87 per cent cures in unsclecled cases 
and 91 per cent in selected Some authors report a much hlgbCT 
percenuge of cures, 100 per cent, in fact while others obtained only 
60 or 70 per cent It Is doubtful If It Is possible to obtain 100 per ^t 
cures in a large scries of unselected of basal-cell epithelioma with 
either roentgen rays or radium. It may be possible to approadi this 
figure with thoroughly modern roentgen ray or radium treatment 
when the cases are selected and when In each case the diagnosis h 
made micro* 'oplcally 
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BASAL SQUAMODS-CELL EPITHELIOMA 
It has long been known that la or 15 per cent of basal-cell epi 
theUomas contain squamous or pnckle cells Curiously it is just about 
this percentage of cases that have proved unusuallj stubboriL Hamll- 
tOQ Montgomery’* found this type of epitheboma m la 6 per cent 
of a series of 119 cases of sUn cardnoma most of which clinically 
were of the basal-cell type It is difficult if not impossible cl ini c a l l y 
to differentiate between a pure basal-cell epithelioma and one of the 
basal-squamous-cell type espeaall> in the early stages of evolution 
Histologically, one portion of a section may show only basal ceDs 
while another portion may show the characteristics of a squamous-ccll 

e h. Quoting ilontgomery They represent a metamorphosis of 
-cell epitheboma to squamous-cell epithelioma and are not de- 
generate forms of the latter It is necessary to study carefully the 
entire section sometimes several or many se<^ons otherwise the true 
nature of the lesion may be overlooked This type of epithelioma be- 
gins looks and it may behave like a pure basal-cell epithelioma but 
often It behaves like a squamous-cell growth That is it may prove 
recalcitrant and it may cause death In the piast there have be^ a few 
reports of metastasis occurring In cases of basal-cell epithelioma. It is 
not improbable that these lesions were of the basal-squamous-cell type 
The treaUneat should be the same os that recommended for 
squamousHreU epithelioma While as a rule the degree of malignancy 
15 not high yet the prognosis should be guarded 
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6QUAJIOU8-CELL KPITHELIOIIA 

term sqvamom-ceH epttkeUoma (prickle-ceH epithelioma) sig 
a malignant growth originating from cells of the epidermis above 
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fa likely to be more troublesome and more serious fl mn fa the usual 
basal-all epithelioma- Very often a basal-c^ epithelioma, when 
treated with roentgen rays will disappear with only a slight cutaneous 
defect Not infrequently, however there fa a scar atrophy or tehmgi- 
ectasia In other words while the chance for a good cosmetic result Is 
exceflent the result In this respect may not be satisfactory Of course, 
the cosmetic result depends on a number of factors — sfae of dose, 
location, age, sci, idiosyncrasy, character of the lesion, etc 

Radtuu — ^I n general, what has been stated about roentgen rays In 
the preceding section pertains, also, to radium Assuming tecbnfcal 
skin proper equipment and judgment in selection of cases fotare 
statistics win be probably appromnatcly the same for both agents. 

In certain locations better results can be often obtained with radhim 
than with roentgen rays — lesions on the edge of the eyelid, lesions Irt- 
eluding the nasal or buccal mucous membranes, a lesion in the dteroal 
auditory canal, etc A tubular applicator may placed in tbe exteni^ 
auditory canal. A cast or mold of tbe mouth can be made m whi(i 
screened radium or radon fa embedded to proper positicm- The mold fa 
held to the mouth daring treatment 

Very superficial lesions may be treated with a half-strength 
element applicator screened mth o i mm. A1 The applicator is m 
contact with the lesion for one or two hours Sudi treatroent gives 
an Intense beta ray effect Eleepef lesions should be treated with gamm* 
rays The same applicator fa screened with 2 mm of brass and i nnn- 
AI This is held In contact with tbe lesion for from eight to twenty f^ 
hours If so desired the time factor may be divided so that an 
tlon of from two to four hours fa given dally 

Lesions that are very deep thick or indurated are nsuaUy treated 
with radon Radon tubes may be screened with 05 mm Ag ^ 
brass and i ram, A 1 Such a tube containing 100 me. radon 
at a distance of 2 cm from the lesion and held to place with 
for a period of from 2 to 6 boars Such treatment may be repeat tn 
two weeks or a month. In selected cases implants or seeds q™ 
tatotog I to 2 me, of radou are embedded i cm. apart throughoirt toe 
tumor mass. These seeds are not removable Removable platlnom 
radium needles may be used- Needles each containing i or ^ mg 
radium are placed i cm. apart in tbe rna -^^ These are solured In place 
for from 96 to 144 hours 

GttENx Rayb — Tbe very long roentgen ray wavelengths V 

grenx rays have been used to some extent for the treatment of 
cell epithelioma. The number of cases treated Is too small airf toe 
length of time since treatment fa too short for a fair evaluation ^ 
tbe method It fa probable that they wfll be of little real value for tots 
purpose They hare been used with apparent success for the 
of very superfidal basal-cell epithelioma epedallyof the upper 
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the basal-cell layer or from similar cells In the epithelial layer of the 
cutaneous appendages Under the microscope In addition to finger like 
down-groTrths of the epidermis it Is seen that some of the cells become 
more or less keratinized thus forming the characteristic whorls or 
pearl like bodies Tissue reaction Is not so marked as In basal-cell 
epitheUoma. 

Occinrence. — Squanwos-cell epithelioma occurs about half as fre- 
quently as does basiil-cell epithelioma They develop most frequently 
m the mucous membranes of the Up and mouth They are seen less 
frequently on the penis vulva evellds and nose When occumng in 



^ S4- — StpjtniotB-cell cphheU tu of Hm of ear Nol wfle kerttraa oa fia. 


akin the most common locations are the scalp dorsal surfaces of 
the hands, and the ear Probably in the majority of cases the malig 
*“^t growth IS preceded by one of the so-called precanceroos condi 
twtt, especially senile keratosis and leukoplakia The majonty of 
Patients are over 35 years of age Carcinoma of the tongue Is relatively 
ttneommon In women Statistics show that the affection Is about three 
ttmes more comnwn in males than in females 

^^Wcal Chamctcristica. — The lesion may begin as an ulcer or as 
nodule Ulcers are usually indurated Nodules continue to grow in 
®tze to form a tumor which may be hard or soft and which as a rule 
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and perhaps even a day may mean the difference between life and 
death. 

As a rule metastasis occurs in the regional lymphatics but not in 
frequently the first evidence of metastasis consists of a tumor of the 
bones or some organ 

Occasionally carcinoma attacks the skin secondarily from a focus 
m some other organ. An example of such secondary Invasion Is cancer 
cn cukasse 

Prognosia. — Squamous-cdl epithelioma is a very serious affection 
and even In favorable cases the prognosis must be guarded. It is of the 
utmost importance to detect the lesion establish a microscopic 
diagDosis and completely remove or destroy the lesion while It is still 
local Of course there Is no way of knowing bow early metastasis 
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occur but wben the lesion as revealed by the microscope shows 
*u intact basal-cell lining no finger-like processes and no hivasivcness 
it is probable that metastasb has not yet occurred, 
hased on cytolo^ squamous-cell epitheliomas are of four recog 
grades of mangnancy Clinical dermatologists recognize several 
of malignancy bas^ on chnical features. As we have seen 
]™en the lesion develops In sclerotic tissue as in lupus interstitial 
po^ds scars x ray skin and In some keratoses and some cases of 
iPpOpiakia and kraurosis evolution Is likely to be slow and metastasis 
♦ Epithelioma developing In an apparently normal tongue is apt 

io be rapi^y Invasive On the whole the evolution of squamous-cell 
^hheHoma of the apparently normal skin is not particularly rapid 
^ occasionally a l»on will appear suddenly m apparently normal 
or membrane invasion of neighboring tissue being rapid and 
®^^tasis occurring very early 
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is opai^ue rather than semltranslucent as in basai-celi ^theiiozna. 
Nodules and tumors often ulcerate Not Infrequently the leakm is ver 
rucous, vegetating or papfDomatous As a rule tb^ is but a single 
lesion, Oc^ionally th^e are several When occurring In scar tissue, 
or similar tissue and when of a comparatively low grade of malig 
nancy the growth may be slow and metastasis delayed. As a rule, 
however evriution is rapid and metastasis occurs early 
The lesion is always sharply dehned and usually Indurated- The 
disease invades practically all tissues— connective tissue cartflage, 
periosteum bone, viscera, lymphatic system etc. 
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The affection must be differentiated from syphilis tuberculcoB, 
basal<eD epithelioma and a number of other conditions A 
gist can usually make a fairly accurate clinical differentiation tne 
proper way to avoid diagnostic error fa by microscopic cxamtoadon 
It often happens in cases of longue cancer In a 
that the phy'sidan \rill waste valuable time with tbe so-called tbera 
peuUc test that is he will administer intensiw AuUsyphilitlc teat 
menl o\*er a period of several months In all such cases It is 
to make a microscopic examination at once It fa Important to keep m 
mind that sqiiamous-celi epithelioma fa so serious that a month, a week 
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these f*]U wodd ha\’e to differentiate slightly before the> reached a 
state that compared favorably with the normal basal cells 
ildanocardnoma arises from cells which ha\e undergone marked 
dedifferenllation These cells would have to differentiate to a great 
efleot before they reached a biologic state of (ie\ elopment comparable 
to that of normal cells 

Since cellular differentiation plays such an important part in the 
grading of mabgnanaes it is important for the mlcroscoplst to be 
familiar with any deviation of the cellular structure from the normah 
In the grading of malignant neoplasms the proportion of cells that 
are differentiated Is compared to those cells which are undifferentiated. 
The results are express^ thus 

Grade i Caranoma The proportion of differentiated cells ranges 
from almost lOo down to 75 per cent that of the undifferentiated c^s 
from practically o up to 35 per cent 
Grade a Carcinoma The proportion of differentiated cells ranges 
from 75 down to 50 per cent of undifferentiated cells, from 35 
up to 50 per cent. 

Grade 3 Caranoma The proportion of differentiated cells ranges 
from 50 down to 35 per cent that of undifferentiated cells from 50 up 
to 75 per cent 

Grade 4 Cardnoma The proportion of differentiated cells is from 
35 per cent to practically o that of undifferentiated cells from 75 
to 100 per cent 

For a more detailed explanation on the grading of malignancies the 
reader Is referred to Broders articles on the subject 

Treatment — For lesions thwf are microscopically diagnosed before 
they become Invasive and probably before metastasis has occurred 
eidsion with scalpel or the cutting current would seem to be the 
ruethod of election 'When we encounter a small lesion that we think 
is or ml^t be epithelioma of the squaroous-ccU type we excise it with 
a scalpel If it cannot be excised In manner It Is done with the 
^ting current Naturally the exasion is wide and deep A careful 
mitologic study is then made to establish diagnosis to determine the 
Srade of malignancy to ascertain the degree of mvaaiveness if any 
*uid the probability of metastasis already havmg occurred and finally 
^ ^ermine wbetiier or not all malignant tissue has been removed, 
J^biequent treatment depends naturally on the result of the examina 
“ou. When there Is no or very little Invasion and the malignant cells 
within the excision no additional treatment u given but the 
patient remains under observation. When m doubt, roentgen rays or 
^adiura is employed 

Advanced cases may be treated with roentgen ray* or radium 
surgical diathermy or scalpd surgery or with a combination of 
methods according to location extent of involvement grade of 
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Broders’ ” classification explains the difference in the malignancy 
of the same type of cardnoraa in different situations The grading of 
malignancies is based upon cellular differentiation A dedifferentiated 
cell is one m which the functioning quality Is decreased or absent and 
the reproductive or proliferative quality fa increased The basal-cell 
type of cardnoma shows that de^fferentlatlon is slight, therefore 
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mucous membrane. The second stage includes more extensive lesions 
with infiltration of the subcutaneous structures but not affecting the 
lymphatics The third stage includes those cases having lymph gland 
invdvement All these cases were treated with roentgen rays alone. 

One hundred and eight patients were in the first and second stages 
Four of these showed glandular metastasis at a later date and died 
Eleven of the cases were in group three and all died Roentgenotherapy 
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malignancy, etc. In this country excellent results have been obtained 
In cases of advanced carcinoma of skin and onfidal mucous membrana 
by Clark, Pfahler,®* Quick, “ Wood Regaud “ and others with com- 
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blnatlons of roentgen mys radium, surgical diathermy and scalpel 
surgery 

In a recent article Marlin ** reports on 119 of sfjuamous-ceu 
epithelioma of tbc mouth and lips These he classifies In three dlnicw 
stages In the first stage ore those cases involving only the skin and 
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Quick reports a 741 cases treated over a penod of 10 years from 
1917 to 1937 Twenty-one per cent are known to be clinically free 
from gross cadence of disease per cent of the entire group ha\e 
been free from climcal evidence of disease for penods of three to ten 
years 

In this period of ten y^ears 473 tongue cases were treated 105 are 
free from clinical evidence of disease 53 being beyond the three-year 
period and 33 beyond the five year perl^ 

Regaud ” treated 344 cases of cancer of the tongue and floor of the 
month at the Radium Institute In Pans during a period of sK years 
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(1920-1926) Eighty two of these or 33 8 per cent, were completely 
The method used was the implantation of radon In removable 
P^^'iDi-lndium needles — the so-called radium puncture If the glands 
j neck were involved and proved to be cardnomatous histolog 
then a block dissection was resorted to with the application 
01 a radium pack at a distance of 5 to 8 cnu from the skin surface 
tt of the opinion that distance radiation with a radium pack 
Of a wax mold will supplant the radium puncture method In the treat 
of primary carcinomas By using this method in the treatment of 
oircinoma of the lip he reports the following results 

^ Operable Cases 98 per cent cures of the prlmarv localization 
92 per cent cures of cases with cancerous adenopathy (operable 
oases with glands) 
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failed to cure all the cases having glandular involvement whether or not 
they were clinically present 

The treatment Is directed toward complete destruction of the local 
lesion and Irradiation of the glands draining the mvolved area. Coni 
plete destruction may be accomplished by surgery high frequency 
currents or by radium or roentgen rays 

It can be said that there is no method of choice for the treatment 
of pncUe-cell cardnoma. Frequently the best treatment Is a combine 
bon treatment of surgical removal and application of roentgen rays 
or gamma rays of radium. For more detailed statistics and methods of 
treating cutaneous malignancies see textbook by MacKee and mon 
ograph by MacKec and Cfpollaro 

When cardnoma of the Up or mouth has invaded the cervical glands, 
Quick •• treats the neck from both sides with heavily filtered radiation 
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of maximum Intensity consistent with tissue folerance Radium u pr^ 
lerred to roentgen rays but If sulfident radlutn element or radw Is 
not available then heavily filtered high voltage roentgen rays *houia 
be used for It Is t>etter to give a good dose of roentgen rays Uian a 
poor dose of radium. If only one i^e b involved and the cardnoma 
has not In\’aded the capsule that node Is removed surgically 
Irradiation there Is a palpable node then a unilateral block dissection is 
Indicated After diss^on filtered radon seeds are placed in suspldo^ 
places before the wound Is dosed If the In\'olvement Is so extensile In 
the glands that the case Is inoperable then filtered radon seeds ara 
placed throughout the cancer-bearing area. For all practical purpo^ H 
can be sold that when cancer Involves tlie glands on both lida oi the 
neck the case Is Inoperable and hi^less HeavDy filtered roentgen 
ray therap> mav be used polliatlvely 
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TBANSmONAL-CElX CAKONOilA 

Ttu type of tumor arises from tissues having abundant squamous- 
ceU tissue as for example the tongue floor of the mouth, tonsils 
imttses ducts of mucous glands etc. 

The rapidly growing forms of these lesions are difficult to recognlxe 
miaoscopically Quoting from Ewing®* these tumors ‘probably spring 
from gland ducts but may also arise from the general stratified layer 
of cells lining mucous surfaces. They form sheets of rather small cells 
which are cuboidal or spindle-shaped TTiey excite little growth of 
connective tissue For these reasons they are markedly radiosensitive 
The primary lesion Is usually very small and metastasis is hT-dy to 
occur early m the adjacent gl^ds. The surface Is finel> granular and 
flat, giving the appearance of an erosion rather than an ulcer Dmical 
evidccce of Infiltration Is usually absent This lesion is so small that 
It fa frequently overlooked and the first evidence of its presence to be 
noted by the iiatlent may be glandular enlargement 
In the treatment of this type of malignancy the importance of a 
biopsy must be stressed If the microscopic examination shows a trsnsl 
tJonaJ-cell epidermoid cardnoma then the best treatment is radio- 
therapy cotninned with surgery Gold radon seeds nia> be Implanted In 
the tissues sunounding the primary lesion after its removal ■with 
surgical diathermy Metastatic giands are treated with heavily filtered 
roentgen rays or radium. 


PACET^S DISEASE 

Darler ” Pautrier* Fraser* and others have made careful studies 
of Paget 8 disease of the nipple As a result of these Inv-estigations 
while there fa no unanimity of opinion the consensus is that Paget s 
disease of the mpple Is a carcinoma of the Intra-epidermal portion 
of the mammary duct also that Paget s disease is cancer from the 
vwy beginning. The distinctive microscopic picture includes the so- 
called Paget cell. These are sharply defined large epithelial cells 
which contain a single large deeply stained nucleus 
Paget I disease of the mpple occurs rarely in men Most of the 
cases occur in women. It fa an uncommon rather than a rare disease 
Potb breasts may be attacked. It seldom oomrs before the age of 35 
Evolution IS slow but sooner or later there is evident cardnoma of 
the breast with metastasis to the axIDarv ^ands 
The dl ni cal picture is not always the same. The usual picture Is that 
0^ s harply marginated ecxema surrounding the nipple The eruption 
“^*wer does not yield to any of the therapeutic agents employed 
j^eoema, indudlng small doses of roentgen rays The stubbornness 
wcanoti age of the patient sex, sharp margin persistent erosions 
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B Cases of doubtful operability Including those with gixnftnbir 
metastasis, 72 per cent cures. 

C Inoperable Cas« 178 per cent cures of the primary locallza 
tion considered by itself, 14 2 per cent cures of both primary 
and metastatic lesions 

Cardnoma of the penis la always of the squamous-ceH type. It Is 
found to be more prevalent among those who have not been araun- 
ased In childhood A tight prepuce Is considered by some to be an 
important etiologic agent. Of all cancers in the male, 1 to 3 per cent 
are those of the penis When these lesions are treated early they 
respond well to roentgen rays and radium The vast majority how 
ever do not seek expert advice until after the disease Is quite advanced 
with involvement of the deep tissues and inguinal glands 

Pfahler and Wldmann “ report nine cures of ten cases treated. 
Their method consisted, in the majority of cases, of amputation of 
the penis by surgical diathermy and the application of roentgen rays 
to the in giiTnql glands In some cases amputation was preceded by 
irradiation These results excel those obtained by surgery alone. 

Some cancer experts prefer to administer a large dose of roentgen 
rays or radium to a tumor before the lesion is removed or destroyed 
with scalpel surgery or surgical diathermy especially when there is 
no evidence of metastasis The rationale of such procedure is that any 
cells thfit remain tn rttu or that may enter the blood stream or 
lymphatic channels have received a dose of radiation that may prove 
lethal or that will at least be inhibltoty The Idea is a good one, but 
there are no convincing statistics In support of the method. 

The dose either of roentgen rays or of radium must, of course, M 
decided and administered by an expert. Experience has demonstrated 
the fallacy of producing extensive third degree reactions In m^iy 
Instances the dose may be well within tissue toleration In ^ 

stances the dose must be very close to the limits of toleration. Wth 
roentgen rays the dose ranges from a few times to many bmo 
required for erythema depending on the size of the area treated the 
age of the patient and particularly the quality of the radiation 
the voltage and amount of filtration. With radium and radon packs 
(distant treatment) the dose ranges from a few hundred to several 
or many thousand milligram or mlDicurie hours. The dose depends ^ 
the character of the lesion and the dimensions of the surface to 
exposed the amount of filtration and the distance between the 
and the skin or mucous membrane When gold or platinum 
or implanti are employed, it Is customary to implant one sew 1^ 
every square centimeter of tissue. They are Implanted all 
lesion and around its periphery The amount of radon In each seefl 
varies from o 75 mlllicurie to i $ or 3 milllcuries 
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TaAKSmON/a-CELL CARCtKOUA 

Hus type of tumor arises from tissues having abundant squamous 
ceD tissue ns for example the tongue floor of the mouth tonsils 
sinuses ducts of mucous glands etc. 

The rapidly growing forms of these lesions are difficult to recognize 
mkroscoplcaHy Quoting from Ewing** these tumors “probably spnng 
from gland ducts but may also arise from the general stratified layer 
of cells lining mucous surfaces They form sheets of rather small cells 
which are cuboidal or spindle-shaped They cxdte little growth of 
connective tissue For th^ reasons they arc markedly radiosensitive,” 
The primary lesion Is usually very small and metastasis Is likely to 
occur early In the adjacent glands The surface is finely granular and 
fiat, giving the appearance of an erosion rather than an ulcer Gimcal 
evidence of infiltration U usually absent This lesion is so small that 
it is frequently overlooked and the first evidence of its presence to be 
noted by the patient may be glandular enlargement. 

In the treatment of type of malignancy the Importance of a 
biopsy must be stressed If the microscopic examination shows a traasf 
tkiDal>cell epidermoid cardnoma then the best treatment is radio- 
therapy combined with surgery Gold radon seeds may be Implanted in 
the tissues surrounding the primary lesion after its removal with 
surgical diathermy Metastatic glands arc treated with heavily filtered 
mentgen rays or radium. 


facet's disease 

Darier *• Pautrier * Fraser * and others have made careful studies 
of Paget ft disease of the nipple As a result of these Investigations 
^hile there b no unanlnfity of opinion the consensus is that Paget s 
of the nipple is a cardnoma of the intra-epidermal portion 
of the mammary duct also that Paget a disease Is cancer from the 
very beginning The distinctive raicrosoiplc picture mdudes the fto- 
c^cd Paget cell These ate sharply define^ large epithelial cells 
wl^ contain a single large deeply stained nudciu 
Piiget s disease of the nipple occurs rarely In men. Most of the 
occur in women It ts an unconunon rather than a rare disease, 
breasts may be attacked It seldom occurs before the age of 35 
hvdution Is ilow but sooner or later there is evident cardnoma of 
^ breast with metastasis to the axillary glands. 

The clinical picture Is not always the same. The usual picture is that 
f^^J^^arply marginated eczema Burrounding the nipple The eruption, 
“Owevet does not yield to any of the therapeutic agents employed 
w eoeroi^ induding small doses of roentgen rays The stubbornness 
wcaaou age of the patient sex, sharp margin perrislent erosions 
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infiltration retraction of nipple and perhaps some pain should make 
one suspicious of the true nature of the affe^on Instead of an eczema 
like eruption the condition ma> consist of infiltration of the nipple or 
the nip^e ma> be keratotic or verrucous and is usually retracted 
It Is mnnse to depend on clinical diagnosis WTien a nipple or a breast 
has been normal and becomes abnormal and the condition does not 
respond immediatelj to conventional treatment, a careful microscopic 
study of the tissue should be made 

Treatment — Cases have been permanent!) cored with roentgen 
raj's and radium but such treatment is uncertain It Is now the con 
sensus of opinion among dermatologists that as soon as the diagnosis 
is establish^ maslectomj with removal of aaniaiy glands should be 
performed 

ExTBAitAiTiiAfiv PAGET’S DISEASE — Paget 5 diseasc has occorred 
on the penis scrotum, perineum, pubic region umbilicus hp nose 
cheek, forearms trunk ears and tongue In fact it may occur In 
almost any locadoo In such instances the growth begins in the 
epiUxhum associated with the cutaneous appendages Clinlcall) extra 
nammaiy Paget s disease may resemble Bowen s disease ecrema, 
psoriasis, basal-cell epithelioma squamou5<eIl epithelioma and other 
diseases. As a rule the diagnosis can be established by microscopic 
examinadon 

Treatment counts of removal or destruction of the lesion with 
surgical diathermy or scalpel surgery 
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bowin’s dteiasb 

Ongmally, tMs condition was thought to be a forerunner of cancer 
It was known as Bowen s prccancerous dermatosis It Is now known 
to be cancer from the beginning — an intra-epidennal carcinoma. There 
may be a single lesion or multiple lesions They are roost common 
on the trunk and extremities but may occur in almost any location, 
even In the onfidal mucous membranes Clinically, they resemble the 
flat type of basal-cell epithelioma — multiple eplthdiomatosis cutis 
They have a well-defined margin and a dark red color They may be 
dry and scaly or edematous exudative and eroded. As a rule, there is 
very little Infiltration, especially m the early stages Evolution is slow 
and the degree of malignancy Is low Metastasis does not occur CUn 
ically, the affection must be differentiated from basal-cell epithelioma 
squamous-cell epithelioma, ecxema, psoriasis, and other dermatoses. 
The disease can be cured with roentgen rays radium or with electro- 
desiccation. 
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XIELANOUA 

The term mdcmoma Is ordinarily used to designate a pigroentrf 
malignant oeoplasm. Benign melanomas Include pigmented nevi tw 
blue nc\'us of Tltchc and the mongoUan spot, m alignan t md 
anomas include meianocardnoma, nevocardnoma melanosarcoma aM 
ne%-osarcoma. Melanomas probably all arise from a spedftc mesoblastic 
cell the chromatopborc. The term mtlartosarcoma has been used in* 
correctly as a synonym for meianocardnoma. Meltnosarcomas are 
rare and arise in the choroid coat of the eve and In the blue nevus of 
Tikhe«* 
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The type of nevus that moat frequently gives nsc to melanoma Is 
the blue-black or slate-colored, smooth flat, hairless mole. Metastasis 
IS hkely to occur early The progiKwls Is grave Melanomas may occur 
at almost any age Occasionally such an innocent condition as grana 
loma pyogenicum may markedly resemble a melanoma 

Lesions of this type have cured with roentgen rays and with 
radium, but such treatment is very uncertain, as melanoma is radio- 
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resistant Perhaps the best trcatrnent consists of the administ ra tion 
of a large dose of heavily filtered radium or roentgen rays followed by 
esdslon with the cutting current, hlallgnant cells may be found some 
distance from the periphery of the lesion especially in the subcutint^ 
ous tissue Therefore the excision should be wide at the surface and 
wider below — cone-shaped exdsion It should extend down at least ^ 
the mu'^Ie The excised tissue should then be carefully exami^ 
under the microscope to ascertain so far os possible whether or not 
all the malignant cells hav'e been removed ^T>en diagnosed before 
metastasis has oc irred and before there has been much local spread 
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Ing it is possible to obtain a permanent cure. After metastasis has 
occarred very little can be done Metastatic lesions soon occur in the 
viscera and various parts of the cutaneous surface 

SAKCOSIA 

Sarcomas of the skin are the least common of the cutaneous mallg 
nant neoplasms They are formed of Immature connective tissue cells 
In the nonplgmented tumors the cells may be of the small or large 
round variety spindle-shaped or the mmed-cell type The small round 
cell sarcomas are the most malignant and the fibrosarcomas and giant 
cell sarcomas the least malignant The more the cellular structure re- 
sembles adult tissue the less the malignancy 

The following classification of cutaneous sarcoma has been sug 
gested by De Amids ” 

1 Localixed or multiple nonplgmented sarcoma. 

2 Melanotic sarcoma 

3 Multiple hemorrhagic sarcoma of Kaposi. 

Localired Nonplgmented Sarcoma — This variety Is the most 
benign. It appears as a single locallxed tumor pea to lemon sixed 
usually the color of normal skin Earlv surgical reroovaJ offers the hot 
outlook. 

Multiple Nonplgmented Sarcoma- — In this type the lesions vary 
in numtw from a few to several hundred These lesions may develop 
foDowing the appearance of a single pnmary growth. They are pin 
head to egg-sred and are round or oval The overlying epiderrais is 
smooth and shiny and telangiectases arc frequently present The out 
look is serious Coley’s serum may be tned but it Is doubtful if 
luiy benefit can be derived from IL Roentgen rays may be used pal 
hatlvely 


Bdelanotic Sarcoma, — This is the most malignant of the sarcomas 
Lesions usually start in the choroid layer of the eye or In the blue 
°®vas of Tliche The cutaneous lesions are pinhead to egg-slied 
consistency and blackish in color The shape is oval or round 
^ sHghtly elevated. These cases end fatally practically always unless 
detected very early Coley’s serum may be attempted Little can be 
done CTcq jt In a pialUative way 


^tuhiple Hemorrhagic Sarcoma of Kaposi — This affection ts 
^ very malignant The sites of predilection are the extremities It 
frequently In males The eruption consists of various- 
“ed, Infiltrated, lllac-colored doughy plaques or collections of several 
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The type of nevus that most frequently gives rise to melaDoma is 
the blue-black or slate^olored smooth flat, hairless mole. Metastasis 
is likely to occur early The prognosis is grave. Melanomas may occur 
at almost any age. Occasionally such an innocent condition as granu 
loma pyogemcum may markedly resemble a melanoma. 

Lesions of this type have been cured with roentgen rays and with 
radium, but such treatment is very uncertain, as melanoma is radio- 
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resistant Perhaps the best treatment consists of the admln lstrat imi 
of n large dose of heavily filtered radium or roentgen rays foIloTTed by 
eidslon with the cuttmg current Malignant cells may be found some 
distance from the penpnery of the lerion especially In the subcuUm^ 
ous tissue Therefore the exaslon should be wide at the surface and 
wider below — cone-shaped exosfoD It should extend down at least m 
the muscle The exds^^ tissue should then be carefully exatm^ 
under the microscope to ascertain so far as possible whether or not 
all the malignant cells have been removed IMien diagnosed 
metastasis has occurred and before there has been much local spread- 
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or many fmn, bean to pea-sized, reddish or purplish nodulca Both 
types of lesior^s are usually prcscnL Occasionally there fa ulceratum. 
Evolution Is slow, the lesions perabt for month* and year* spontane- 
ous recovery may occur There is always danger of a rapidly growing 
more malignant type of sarcoma as a complication Roentgen rayi arc 
almost a specific for this disease Arsenotherapy fa said to be of value 
(See article by MacKee and ClpoHaro ” ) 

Neurogenic Sarcotruu — ^Tbese are tumor* arising from nerve tissue 
and may appear on any porUon of the body They vary fn sire from 
that of a pea to an orange or larger The color fa the same as that 
of the normal akin The prognosis Is poor True neurogenic sarcomas 
have a hi^ mortality and have a teDden(y to recur along the nerve 
trunk. 

Dermatofibrosarcoma — ^Darier *• reported four cases of dennato- 
fibrosarcoma in 1924, Clinically, this condition is characterized by the 
development in the skin of sra^ hard infiltrating nodules which in- 
crease in size and number slowly to form a dense sclerotic, bluish 
plaque Later on stalked, pedunculated or sessile nodules and turniOT 
project from this plaque. These neoplasms art bard and may ream 
the size of an apple. The tumors are apt to recur after r emo^ 
Darier** gave tids conditlpn the name “progressive and recoTring 
dennatofibrosarcoma.’ It Is asymptomatic, does not affect the general 
health and does not metastasize. 

It fa difficult accuratclv to classify these tumors histologically The 
picture fa that of a fibromatoits growth resembling very closely a 
spindle-cell sarcoma in certain cases 

The tumors are radioresistant In fact, they do not respond to any 
form of therapy except as in the cases reported by Senear Andr^ 
and WiDfa ** m which there was no recurrence after complete excision 
of the maa*. 

Mehmotic Whitlow (Melanoblastotna of the Nall Bed) Tto 
is a malignant dfeease of the nail bed which is characterized by the 
formation of nodules of neoplastic tissue with associated formation 
of meianin about the border and beneath the nail. These I e* Ions are 
painful and the majority of the victims die in from four to ten 

Early lurgical removal or amputation is the treatment of choke. 

Ljrmphosarcoma — ^Thls condition usually arises In a sln^e cl^ 
of lymph glands and occurs late In life Lymphosarcoma fa very ma^ 
nant and markedly susceptible to raxhatjcm The glands most f^ 
quently Involved are the cervical nnd axillary glands. If ne^^ecteo 
these go on to ulceration 

Since this disease Is radlosenritlve, roentgen rays and radium are 
indicated. In some cases faolated Involved gjands may be recjoved 
surgically 
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Miscellaneous Malignant Diseases 
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Mlflcellanecms Malignant DlseaaeB. — ^Tbe Splerfer Fmdt sarcoid 
I* thcraglit by some to be a benign type of sarcoma. Serious diseases oi 
the bematopofetic system and retlculo-endothellal system may cause 
tumors of the slcln-^eukemla cutis HodgUn’s disease, myc®**^ 
fioldes lymphoblastoma etc. Many such conditions are temporaniy 
amenable to roentgen-ray and radium therapy 




CHAPTER NINETEEN 


ELECTROSURGICAL CURRENTS AND THE HISTOLOGY OF 
ELECTROSURGICAL WOUNDS 

John D Eixis MJ) 

For surgkal purpxwes a high frequency current Is an osdllfltmg 
current has’ing a rate of frequency above the threshold trhich pro- 
duces faradlc response due to conduction of the current mto the tis- 
sues Its virtue lies m the effects resulting from the resistance of the 
tissues to the current, xvhfch manifests itself In the formation of heat 
and the local destruction of tissues of various and peculiar types 
It is my purpose to deal with a distinction in effect upon tissues of 
the so-called cutting curreot and the coagulating current in so far as 
*och diSthKiha caa be maefe &ad m a rudtraentarj irs) with the dls- 
tiactlon In the quality of the current which produces the cutting and 
coagulating effects The production technic, and tissue effects of 
fulgurating and dehydrating currents will be more briefly described- 
The commercial machines produced by different manufacturers vary 
greatly in construction and produce a correspondingly great variety 
m the quality of current The ohmic resistance is often too great 
or too httJe to give the desired effect end undesirable secondary 
famdic currents with thdr resultant neuromuscular response are 
ciperienced when improperly constructed machines are us^ For ex 
It appears that the only way in which the sustained osdliating 
‘Current of radiotron machines can be employed for coagulating pur 
poses IS by raising the amperage and volta^ to a point where chai^g 
of the tissues which prevents a dissemination of the coagulating effect, 
toon results On the other hand the spark-gap machine produces a 
‘^^rrent fioto which It is difficult lo elhninate the coagulating effect 
of the damped current Inherent in the spark-gap machine The present 
*Mk of standardization fs unavoidable because of the difficulty in 
measuring arnperage or voltage during operation of the 
so that the proper strength of current used for coagulation 
or for cutting must be learned by experience with each Individual 
madime 

A very nice balance must be maintained between voltage and 
“JP^age and also the capacity mductance and resistance must 
®^uito the detenninatioo of the particular current used 
Xmyen % earliest machine producing a hi^ wltage and hl^ fre 
of oscfflatioiu but a low amperage was equipped with a trana- 
spark gap and ojndcnser attached in drorit with an Oudin 




The Cutting Current raSi nl 3 

therefore undamped oidllatiotis The oscillating cunents from radio- 
tron machines present a precisely determined wavelength. In contrast 
to this the oscillations of the spark-gap machines are composed of 
a mixture of waves of different lengths It Is not to be supposed that 
in actual practice damping Is the only factor which distinguishes the 
cutting from the coagulating current. The elevation of both amperage 
and voltage within certam limits produces more coagulation^ while 
the increase in frequency In the undamped current up to a certain 
optimum of several mUlion per second tends to produce a more smooth 
and uniform cutting effect. The duration of the application of current 
to tissues and the density of current as conditioned by the sue and 
shape of the active elective or cutting point also function in the de- 
tcr^nation of the extent of the area of coagulation By lowering the 
Voltage of the coagulating current to a minimum the slow beating 
effect on tissue produces what Clark called electrodesiccation a de- 
hydrating change without eleclrocoagulallon 
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G^NlltAL Eftects or THE COTTINO CUUHENT ON TISSUES 

The techmc of electrical cutting Is the most recent development in 
surgery Smooth cutting depends in part upon the fre- 
of the cttdTlatlons and upon the adjustment of a spark-gap 
bj a frequency of 50/500 to 80 000 while with a radJotron 
^chlne exhibiting a frequency of often more than i/x>0/xx) the 
«|ue el^tode can be handled just as a plain scalpel The electrode 
guoes through the tissues without the net^ssltv of pressure One has 
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coD Later he used the entire solenoid (Oudin coilj as a secondary 
coD, taking the current off at both ends, producing the so-called 
biterminal current The earlier machine supplied a fulguration cur 
rent, while the later one furnished the current we now call electro- 
coagulating Charring of tissues In fulguration prevents penctrition 
of the coagulating effect 

Thk Cutteko Cumint 

The production of the cutting current came many years later, and 
is just now being widely discussed In German literature by Kuecken 
and Boederlem In the Gynecological Cliiiic of the University of 
Munich, and by Keysser a former associate of Lexer The principal 
French contributors ore Champy and Heltx Boyer, while In Engird 
some experimental work has b^ undertaken In London by Sampson 
Handley, Gordon Taylor, and Douglas Harmer In America, several 
important surgeons are now interested in the possibilities of the cut 
ting current 

This cutting current depends for Its peculiar surgical effects and 
characteristic tissue changes upon the amount of damping— or 
rather lack of damping — of its wave trains It b safe to say tlat the 
more nearly a perfect, sustained unlntermpted oscillation Is exhibited 
the more nearly the wound produced approximates that of a surgical 
scalpel The exact wave forms produced by the various surgical ma 
chines during their application have not yet been actually photographed 
with a catb^e ray oscHloscope because of technical difficulties In 
projecting the shadows of the Individual wave of oscillations at such 
high frequency as the ernes now used and because these oscillations 
are affected by various adventitious factors of damping and second 
arily Induced wave forms 

The production of a high frequency surgical current depends upon 
the oscillation of electrons which perform a pendulum-like move- 
ment There are two fundamentally different methods of obtaining 
these oscillations In the first just as the swinging of a pendulum gets 
sm a l ler and smaller on account of the friction resistance so In the 
spark-gap machine the oscillations of the electrons slowly decrease, 
because in the spark gap they are damped by air resistance We deal 
therefore, in spark-gap machines with damped high frequency oseff 
lations In the second methcxl, undamped oscillations are generated 
by means of radlotrons. These machines emplcy the same radlotrons 
or racho tubes which are used in the wireless and In broadcasting 
We know that In radlotrons a pure current of electrons is flowing 
which is rhythmically Influenced by the continually changing charge 
of the grid between the anode and the cathode In the tube. This Is 
the mechanism by which sustained oscillations are generated. Since the 
radlotron is evacuated as far as possible — that Is free from air — the 
oscillatioas are mt damped by air resistance of any kind and are, 
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The Dehydrating Cut 

By a sli^t change In voltage and amperage a cutting current can 
be reduced with enough coagulating characteristics to seal the smaller 
blood vessels along the edge of the cat m an area of so-called dehydra 
tion, which is wWte and presents cells with shrunken contour and 
pyknotic nuclei the fluid contents having evaporated The skeleton 
contour of the cells ts distinguishable The cytoplasm stains vividly, 
while the nuclei are hyperchromatlc. 

General Eftects of the Coagulatino Current 
ON THE Tissues 

This tissue effect Is produced par excellence by a high amperage and 
a strongly damped current in a spark-gap machine or by raising the 
voltage and amperage of the radlotron machine A lower frequency 
of osdUations is necessary iKan for cutting purposes Wdespread 
coagulation can easily be produced with a spark gap machine without 
charring or carboolfiation of the edges of the woirad (Fig 3) In the 
use of this as in the cutting current, the electrode is brought in con 
tact With the tissues and ^n the circuit is closed If the circuit is 
dosed before the contact is made sparking across from the electrode 
to the tissues may result m charring This *onc of charring interferes 
with the dUseraination of the coagulating current and limits the coagu 
latlng effect It is also improper to remove the electrode from the 
tissues until the current is opened This sparking from the electrode 
to the tissues besides the charring effect also Induces faradic extra 
cunents and muscle jerking which interfere with the delicacy of the 
operation Small areas of coagulation assume the form of a hdf ^obc 
OT an inverted cone the base of which Is on the surface of the tissue 
b^g cat Two definite zones can be described in the coagulating effect 
Inner zone is blanched and the zone external to thi^ is hyperemic 
m appearance. The inner zone in hfatologic preparations presents a 
blue nudear staining, e g hematoxyhn contrasting with the red eosin 
•twining of the intact tissue The tissues so affected are somewhat 
^nmken and the nuclei have lost thdr definition and stain poorly or 
Q^ppear This is the typical picture of coagulation necrosis The pro- 
are split, freemg blue staining add radicals with a probable 
^crease in the local hydrogen potential. According to Doederlein the 
protein hydrosol is changed into s hydrogel This inner zone passes 
wtr into an Ill-defined outer xone of shriveled cells with pyknotic 
Jk?” ® region of dilated vessds The faster the tissue dies 
u>e more It conserves its original form and shape (Ernest) The pri 
^ ^ idenUcal with necrosis of ordinary skin 

applies to preparntlons made Immediately after the opera 
^ Pr^ratlons made several hours or days later show the outer 
«Jne being invaded by fibroblasts round-cell accumulation and for 
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ElectroflurglcaJ Currents 

the Impression that the tissue melts under the influence of the elec 
trical current Kirschner, for this reason, has given it the name of 
“melting cut” This incision has the gross appearance of a scalpd 
cut (Figs I and 2} Kelly has called this procedure “acusectloo ” 
and Keysser has described it as ‘akutoray The histologic effects 
on tissues can be described In tones the iimermost being a rone of 
mechanical disruption of tissue and explosion of cells Ihe question 
of whether this effect is produced by molecnlar dissonation, due to 
the assumption by the molecules or atoms of the tissues of a new 
rate of vibration, causing dissolution of the molecular structure, as 
postulated by Oudin, or whether It is merely a thermal effect due to 
the sudden expansion of the cell rriicn its liquid contents arc converted 
to steam, as JeUincL thought, is speculative and need not interest us 
here Just outside of this sone of tissue disappearance is a lone of 
elongation or attenuation of cells, this drawing-out effect being seen 
principally in the nuclei which are more fluid than the lytcqa l a m 
Kawamura described radiating lines of siranarly attenuated cells run 
ning out from areas of electrical injury In fatal case s . Depending 
upon the fluidity of the tissues, there Is a vaiylog amtrant of change 
In the orientation of these eiongaled cells so that they come to lie 
parallel with the direction of the cut This effect is seen at Its maxi 
mum in soft connective tissue or muscle, and cannot be produced In 
the stratum comeinn of the skin In parenchymatous organs, this elon- 
gation Is transmitted along the nearby blood vessels perhaps becat^ 
the tissue surrounding the vesseb is less resistant than the vessel wall 
itself 

WHdermuth, assuming the resistance of a chemically pure physio- 
logic salt solution of a temperature of 18 C (644 F ) as 1 esti 
mates the specific resistance of the various tissues as foIlowB 


Fatty tissue 19-4 

Brain tissue 5 5“^® 

Pulmonary tissue 3 S~ 

Liver tissue s-8- 3 3 

Skin 25-30 

Muscle 1-2- I 5 


Blood approximately i 0 

The higher the fluid or blood content of an organ and the lower Its 
fat content the less Its resistance to electric section. The great re- 
sistance In cutting throu^ fat, as compared to musde end skin uj 
first disturbs the surgeon habituated to the scalpel which cuts lat 
more readily than muscle and akin TTic variation of resistance to 
electric cutting necessitates a readjustment of the machine as one 
passes from s i Into fat, and then into muscle or parenchymatoos 
organ 
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The Dehydhatinc Cut 

By a shght change in voltage and amperage a cutting current can 
be reduced with enou^ coagulating charactenatics to seal the smaller 
blood vessels along the edge of the cut In an area of so-called dehydra 
tlon, which is white and presents cells with shrunken contour and 
pyknotk nuclei, the fluid contents having evaporated The skeleton 
contour of the rplU Is distinguishable. The cytoplasm stains vividly, 
while the nuclei arc hyperchromatlc. 

General EfTEcrs of the Coaoulatino Current 
ON Tia Tissues 

This tissue effect is produced par excellence by a high amperage and 
a strongly damped current m a spark-gap machine or by raising the 
voltage and amperage of the radlotron machine A lower frequency 
of osdllations is necessary than for cutting purposes Widespread 
coagulation can easily be produced with a spark-gap machine without 
charring or carbonlfi^tion of the edges of the wound (Fig 3) In the 
ose of this as In the cutting current the electrode Is brought in con 
tact with the tissues and ^en the arcml is closed. If the circuit is 
dosed before the contact Is made sparking across from the electrode 
to the tissues may result in charring This lone of charring mterferes 
with the dissemination of the coagulating current and limits the coagu 
l^g effect. It IS also Improper to remove the electrode from the 
tissues until the current Is opened. This sparking from the electrode 
to the tissues besides the charring effect, also induces faradlc extra 
currents and muscle jerking which interfere with the dehcacy of the 
operation Small areas of coagulation assume the form of a half globe 
w an inverted cone the base of which is on the surface of the tissue 
b^g cut Two definite rones can be described in the coagulating effect. 
The inner lone is blanched and the rone external to this Is hydremic 
appearance. The inner ?one in histologic preparations presents a 
blitt nudear staining e g bematoxylm contrasting with the red eosin 
of the Intact tissue. The tissues so affected are somewhat 
^hnmken and the nude! have lost their definition and stain poorly or 
d^ppear This is the typical picture of coagulation necrosis The pro- 
teins are split freeing blue staining add radicals with a probable 
incrwse In the local hydrogen potential According to Doederldn the 
bydrosol is clanged into a hydrogel This inner zone passes 
®ver into an iD-defmed outer looe of shriveled cells with pyknotic 
nwlei and a region of dilated vessels The faster the tissue dies 
^ more It conserves Its ongmal form and shape” (Ernest) The pri 
of the heat Is identical with necrosis of ordinary skin 
®PPii« to preparations made immediately after the opera 
mirations made several hours or days later show the outer 
«»e being Invaded by fibroblasts round-cell accumulation and for 
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eign body gfant-cell formations Robeftsoo and Boyd have isolated 
from the tissues coagulated by beat two Immunologic^ly specific toiic 
proteins One, diffu^ble and thermostable, they term a ^neurotcno ” 
and the other thennolabilc and colloidal a '‘necrotoxln ’ Pfeiffer, 
and Becky and Schmitz have isolated a toxic protein from the urine. 
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It Is probable that these taxJns produce the outer area of secondary 
necrosis 

Nleden has pointed out that deep coagulation even In the inner 
zone of complete necrosis is always uneven. In experiments In assch 
daUcm with the physidst Weiss be tried to account for the 
ness and the direction of penetration according to the distributl^ 
of stream lint | oduced by different shapes of electrodes and 
\’oriat]on of r litance displayed by the various tissues This varia^^ 
makes the t' -ctlon of penetration and deep coagulation impredict 
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ible, and the resulting tissue Injury one of the most dangerous factors 
one deals with in electrosurgery After coagulation In the vidmty of 
large vessels a fatal postoperative beroorrhage may occur as the 
rtsoll of an unexpected necrosis of the vessel vralL 

Spzcmc Effects on DiFrESENT Tissuis 

Skin preparations were first studied In our erpcriinents to determine 
the type of injury produced by the minimum amount of cutting and 
coagulating current which would leave a visible impression on the 
surface. Later attempts were made to incise the skin of the human 
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^ *^bblt and frog with a current producing a purely cutting effect 
Frithout necrosis In all skin possessed of a stratum corneum I.e In 
^ types employed except that of the frog specific cutting effect with 
^t coagulation could not be accompUsbed A narrow margin of coagu 
bounded every Inasion although this was narrower (a minimum 
0 I mm.) With the cutting than with the coagulating current The 
soatum corneum then resists the disruptive effect of the cutting 
*^®Tent until enough heat is produced by tissue resistance to cause 
^^ulation. At the time of indslon the epidermis is blanched and is 
It is shrunken The individual epithelial rpTI^ can no 
” discerned plainly in the stratum corneum, while In the 
^ta mucosa and germmatlva, the cells assume somewhat the ap- 
of those in a normal corneous layer The cells In the basal 
of^ ^ shrunken together and have dark spindly nuclei The fibers 
connective tissues of the corium are ether coagulated adjacent 
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to the cut or Imve lost their fibrillary structure and appear as con 
gloracTatfi masses, often rescrabllng byalfu In appearance. They can 
no longer be dyed red in a hematoxylin-eosin preparation, but turn 
slightly blue Between these close-pressed masses appear shrunken 
nudei When the cut reaches into the fat, only the connective tissue 
of the fat IS changed, the fibers being broaden^, dyed blue, and con 
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hemib* b lea wbm beovy debrdnUoo (or eJfctrodal«ati») b tpfiied tbffl 
lUjbt d ebjrl i if l on b laed, u fa Fig. f (R^lidoted from J.A3 J - A . 96 16-18, iw* / 


tainlng pyknouc nudri In tbe atratam retlcniaro of the conum, 
tened gas bubbles appear Kcysscr and Sdiridde seem to be the 
to describe this phenomenon and Scbridde saw It also In the 
dermia In the skin of the rabbit, connective-tissue changes es 
arouEHi tbe sweat glands at some distance from tbe region of thi 
dsioo and the hairs are fragmented m the changed area around 
cut. 

Tbe necrosf roduced by the minimum of coagulating and catting 
current whid v-iTl leave a visible impression on tbe surface of aft 
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the skms provided with a stratum coraeum present^o difference 

tvoe of tissue injury from that of coagulation described awve 
tiodude, then that it is not possible to produce a purely cu^g effert 
without some necrosis on a skin with a homy layer This slight 
necrosis produced by the cutting current does not, bowe^r alwa^ 
preclude healing by primary intention as I found In another experl 
ment performed to test the tensile strength of wound h^ng on 
skins. In this experiment 6o per cent of electrically produc^ ^unds 
showed pnniary union in comparison with 97 5 per cent of primary 
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union b scalpel wounds (Fig 4) WTicn union did occur however 
the dectnc wounds were somewhat weaker than the knife wounds 
until approximately the twenty fourth day of healbg Figure 5 t'ep- 
resents in a broken Ibe the strength (expressed b Gm ) of union 
of centinieter length cuts pulled apart with a tensiometer on different 
days of healing of dog skb This curve represents the 60 per cent 
of the electric cuts which healed by primary intention. The continuous 
line represents the 97 5 per cent of scalpel woimds. 

It win be seen that in the mld-pcnod of healing the electric wounds 
art notably weaker At 24 days the two curves have not yet approxi 
mated whai heavy dehydration is employed (Fig 6) 

The effects of the cutting current on skeletal muscles and the mus- 
<^ular wall of the stomach and intestines were studied Inoslona may 
1*0 freely made without any rone of coagulation whatever There are 
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a change of orientation and shape of the superfidal ceDs and a sealtog 
of the capllltriea and lymphatic channels These incisiota heal with 
approximately the same tensDe strength as cuts made with a scalpei, 
and without secondary necrosis or in(«lioa (Fig. ?) Figure 8, repre- 
senting tests on muscle section and healing shows no Important 
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ne« of the electrical wounds at any period of h e a lin g. Fig ure p * 
comparison in healing of electric iad scalpel gastrotomy pres^^ 
curves of healing for tbe electric wounds co^dered both as to 
ity and time of attainment of maxhnum strength, entirely compar*™^ 
to tbe scalpel /-junds of the muscle wall of the stomaclL 
Pnmarj r dermal healing presupposes two factor*. La, a 
tlon of a <■ ete fibrillary fibrin across tbe wound axid satisfactory 
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fibroplasia. Baitsell Hertxler and Hartwell have shown that fibrin 
and collagen are deposited in primary healing by a chemical reaction 
from prefibnn by the absorption of the edema fluid of a wound (Fig 
lo) This appears to them to be entirely independent of cellular activ 
ity and conditioned by the hydrogen potential of the wound Ffbro- 
occurs first by sterectroplsm of wandering tissue cells or 
dasmatocytes along the fibrin network and later by proliferation 
of these cells produang fibroplasia. This mechanism was described 
in 1914 by Hamson, and the work has been studied and corroborated 



fn. a — Pifanity hraRng of itomicb mD of dof ■ithcnil looe of accrtMii after tectioo 
aittlna coirent j 


•ycently by BajtscU Wereschfnskf and Carrel The last has shown 
t^t the formati\*e sPmulus to fibroplasia is not found In the blood 
plasma, but Is a local product of the injured tissues Baker and Ham 
niett, working In Carrel s laboratory found that the formative stlmu 
l^fdoes not depend upxm the amino aads that the wound or adjacent 
contains but is a protein cleavage product contalmng a sulfhy 
^1 group The elaboration of thfa essential stimulus for cell mulb 
P^J^^on IS apparently not interfered with by the application of the 
current to muscle or atomacfa and in some Instances to skin. 

P^^^hon of a fibrillary fibrin network is generally not demon 
after electrosurgery Followmg the advice of Hertiler I at 
to demonstrate this network with a Weigert Pal stain, and 
mth the Kolschetxski modification but found only a granular 
deposition such as one sees In wounds healing by granulation 
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Electrosurglc*! Current* 

The coagulating current applied to skeletal muscles and stomach, 
produces the same Inverted lone of coagulation as described In the 
deeper layers of the skim The appearance of the coagulated muscle 
after a few days resembles hyalin m a necrotic area ultimately but 
rounded by a connective-tissue capsule or absorbed and replaced by 
fibrosis 

SpEcmc Effects on Blood Vessels 

The discussion of the effects of these currents on the blood vascular 
system can be divided, for clinical purpose* into 

I CapIDary hemostasis in vessels of the si*e which do not usually 
bleed after the hemostat is removed In ordinary surgery e g., lapa 
rotomy wounds 

3 The coagulation of moderate-siicd vessels, such as the ones which 
must be ligatrf before the hemostat Is removed 

3 The closure of artenes and veins of the sUe of the radial artery 
or larger 
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Hemostaals in Caplllarica, Artcnoles, and Venulea- — -Wien tis- 
sues are s-vered with the cutting current without any «»e of coigu 
latlon capillary hemorrhage results (filg ii) which suddenly 
a lew minutes later even In such vascular tissue or muscle or klo»cy 
with a faality that surprises the sar^n. This unusual effect was first 
ln\*estigated by Hdtz Boyer who noticed in histologic preparatJ^ 
the transp' ion of elongatioo and stretching of the cells of the pen 



Effects on Blood Vessels 


a] 13 

vascular sheath to a pwmt several mllbmetcrs from the cut end of the 
CBpaiary There is an abrupt change In the muscular waD of \Tnules 
and arterioles, causing contraction and fusion with obbteration of the 
lumen at the point of aeweranco. The artenole in particular often be- 
comes tortuous for a few millimeters (Fig 12) The vascular lumen 
is oeduded by the collapsed walls and the few epithelial linmg cells 
which are tom off and seen free In the lumen In some specimens no 
endothelial changes are seen except a curious wave like wrinkling in 
transverse ridges just at the point where the lumen begins to contract 
It did not appear to Heltz Boyer that the existence of a few avulsed 
cells m the lumen was sufficient to account for the sudden hemostasis 
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inffie capillaries and artenoles after cutting and It was suspected that 
there must be a rapid and abundant liberation of thromboiunase from 
•Urition of the vascular wall The following experiment was under 
^en The serum of rabbits' blood was placed In parafBned tubes 
Small well po l is hed pipettes were Introduced into rabbits veins and 
arteries without touching the edges of the wounds of entrance These 
Vessels were then severiS i to 2 cm from the pipette point with un 
damped current and with the scalpel The pipettes were withdrawn 
and ^ced in. the tubes contab^ng serum The pipettes from the 
Vessels electrically damaged caused immediate coagulation of the 
serum while those from the vessels with the knife wounds caused no 
coagulation of serum for 10 to 12 min which is the same time that 
^gu^on occurred In the control rabbit serum. They inferred from 
^ that abundant thromboklnase was Uberated from the smaller 
walls by the action of the electric current 
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Electrosurglcal Currents 

Electric Ligation of Small Vessels. — Vessels of a sigr wiilcii must 
be ligated to control hemorrhage In ordinary singery are not generally 
successfully obliterated with a cutting currenL Either they must be 
touched with a coagulating current or the hemostat which occludes 
them must be touched, in order to produce successful hemostasis. The 
less the tissue surrounding the vessel is gripped with the hemostat, 
the less the area of necrosis formed. The smaller the amount of 
necrotic tissue, the greater the chance of absorption of thlq tissue 
without a slough, and the less the chance of infection or secondary 
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hemorrhage from the coagulated vessel We experimented In coagula 
tion of the splenic vessels and the radicals of the supenor mesenteric 
vessels adjacent to the small gut in the dog and found that these 
were best occluded by use of the coagulating current (Fig 13) 
walls present the same changes that oenm m the capillaries on section 
It Is possible, however to exhibit enongh coagulating current to break 
the vessel all into fragments and produce hemorrhage or to explode 
the brittle collapsed and constricted wall a few mllhmeters from the 
region of hemostasis As one becomes more efficient there Is a tempts 
tion to employ more voltage end a shorter time This Is dangerous. 
It Is easy to generate a cloud of steam at the point of applicatl^ 
which pushes ir the vessel lumen exploding Instead of sealing it. 
It fa my opin that the successful coagulation depends upon the 
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mechanical effect of constriction of the lumen and not on thrombus 
formation The cells of the muscular layers appear crowded together 
and stained blue. There are the usual nuclear changes which accom 
pany electric coagulation The Intlma Is seldom avulsed and few free 
epithelial cells appear In the lumen (Fig 14) If the vessel Is coagu 
lated m the solid tissue of an organ the vessel change does not extend 
beyond the tissue necrosis in the parenchyma of the organ This UmJ 
tation of change was first describe by KunUen and Vogel who car 
ried out experiments upon rabbits A lobe of the liver was fixed in 
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die abdominal wall and excised with a coagulating current The anl 
™als were killed on vanous days. The portal vein was injected with 
h^dia ink- Thrombi were found to form only as far as the tissue 
D^osis m the surrounding liver substance An elective depth effect 
of the current upon blood vessels did not manifest Itself beyond the 
^on of coagulated liver No secondary hemorrhages occurred along 
dw vessels. This agrees with my eipencnce 

Sealing of Larger Vetaels. — Tinker has described the coagulation 
the blood in these larger vessels extending 12 mm, along the 
lomen. We were unable to demonstrate any such thrombosis in arteries 
Q veins a definite coagulation extendi not farther back fhan n 
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distance equal to the diameter of the lumen ^vben the vessel was 
coagulated with a current strong enough firmly to close, but not en- 
tirely destroy the vessel Even after several days this small red 
thrombus was stDl seen in the vessel merely as a coagulation throm- 
bosis the definition of many of the red cells being retained and the 
white cells appearing unchanged In morphology There Is no progres- 
sion in the site of the thrombus examined several days after the 
occlusion of the vessel According to Aschoff, this coagulation throm- 
bosis is In sharp contradistinction to true thrombus formation, which 
be describes as conglutination and aggiutinatfon thrombosis. This 
latter process presupposes the local beaping-up of platelets which 
process is one of the two primary factors In tbrorabos formation 
the other being stoppage of the blood stream. In my opinion the 
strength of the hemostatic effect in these larger vessels Is detennlned 
by the shrinkage and collapse of the vessel wall and not by pressure 
from thrombus formation m the vessel Based on the Idea that satis 
factory sealing of these vessels Is accomplished by shrinldnR of the 
wall Harvey Cushing has orij^naled a novd manner of dealing with 
them in neurosurgery which la applicable in any re^on w here th e 
vessel Is exposed and free from the solid organsu A ball electrode 
about In. in diameter is used In connection with the usual coagu 
lating current of a strength appropriate to the site of the vess^ 
Beginning at the clamped section of the vessel, its surface is gently 
stroked in a senes of short strokes, which results in pushing the coo- 
tents of the lumen ^ck and sealing the vessel shut as one proceeds 

Conclusions 

The effects of high-frequency currents used in surgery depend 
definitely on the qualities of the current employed Two 
electrosurglcal machines are In common use one in which the ^ 
quency of oscillation is produced by multiple spark gap and the ot ^ r 
by radiotrons or radio tubes The first always produces a somewhat 
damped current The less the damping, the more nearly the cuttot 
produces a dean cut, like on ordmary scalpel wound the more the 
damping and the higher the amperage the greater the amouiU ol 
coagulation produced In the tissue at the edges of the Indslon Both 
the cutting carrent and the coagulating current have special India 
tJons and advantages in surgical practice. The radw Lmfe can^ 
made to produce a cut without coagulabon as the current Is not 
damped- By increasing voltage and amperage in this machine a 
lating cut can be prwluced but this is likely to be associated 
charring and prevents penetration of the coagulation Into the 

Experimental cuts were made with both types of current on the skin 
of the human dog rabbit and frog. The first three of these have a 
skin with a stratum comeum and In the presence of this layer some 
coagulation results before penetration of this skin can be accom- 
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plished even with a pure cutting current This coagulation does not 
aecessarily interfere with primary hcahng but only 6o per cent of 
the cuts produced in dog’s sLin healed by pnmary intention The 
skeletal muscles and the muscular layers of the stomach and intesPne 
can be severed with a cutting current without coagulation The phe- 
nomenon of vessel closure with a coagulating current is an Interesting 
one Involving collapse shrinkage and agglutmation of the vessel 
waDs without extensive thrombus formation A large amount of 
thrombokinasc seems to be liberated in cutting capiDaries and small 
vessels There are many senous errors to be avoided in coagulating 
NTsscls Too rapid coagulation causes explosion and subsequent 
bcmorrhage 

In coagulation of tissues the specific resistance of the tissues vanes 
treroendously eg fat is more than eight times as resistant as muscle 
making the direction of deep coagulation uncertain 

The present tendency In electrosurgery is toward the use of cutting 
currents and away from massive coagulaDon as being unsurgIcaJ and 
dangerous 
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CHAPTER T^^VTY 


ELECTROSURGICAL METHODS 
William L Clark, M D 

The value of electrosurgical methods m general surgery has been 
established These methods are gradually coming into more general 
use and are growing In Importance to the surgeon. Owing to this fact 
an eipositlon of the newer units is herewith presented for the infer 
matian of physiaana not yet familiar with their advantages and dis- 
advantages The present chapter will deal with the more useful elec 
liosur^cal methods upon the basis of the eSects produced In the 
tissues, which will be classified as electrodesiccatlon electrocoagula 
bon and the high frequency kmfe 

EuXTRODESICCATION and ELECTBOCOACUUkTION 

There Is an Impression among many of the profession that the 
electrodesiccatlon and electrocoagulation methods are one and the 
saine. This is an error inasmuch as the effects produced on the 
tissues are quite different and these can be readily demonstrated 
both clinically and histologically The type of high frequency current 
by which electrodesiccatlon is produced Is of relatively high voltage 
and low amperage whereas the current by which electrocoagulation is 
produced is of lower \*oltage and higher amperage. This variability in 
factors permits the surgeon to utflue the current to best advantage 
In a wide range of neoplastic lesions 

Electrodesiccation. — ^The electrodesiccatlon effect produced by 
application of one of the forms of high frequency c u rrents to the 
Issues was first recognised by the writer in 1908 and it was described 
by him before the Amencan Electrotherapeutic Association in Sara 
toga Springs N \ In 1910 It was demonstrated that bemgn or 
|?^bSoant growths of small or moderate sue can be destroyed by 
the utiliration of heat of Just sufficient intensity to electrodesiccate 
or dehydrate the tissues Tlie beat for the purpose is produced by a 
®®opolar high frequency current of the Oudin type the current 
o«ng conducted to the lesion by means of a steel needle or other 
pointy metalhc applicator Either a smgle or a multiple spark gap 
®npIoyed hi the circuit but It must be so constructed as to be 
t refined regulation The premier current strength necessary 

destroy growths of different types and sixes can be learned best 
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from actual experience. The electrodeaiccatlon effect may be pro- 
duced in the tiaues either by delivering the current through a short 
air space to the grow t h to be treated, by touching the surface with 
the electrode without an air space intervening, or by inserting a needle 
electrode more or less deeply, the method of application dependuig 
upon the type of case under treatment, whether the affection fa super 
fidal or deep, and also upon the degree of tissue destruction desired. 
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Tbe elcctrodeslccation method ^th modification of technic is used 
advantageously when the lesion is comparativelv superficial and local 
iied and when it is desired to avoid a contracted acatnx It is subject 
to such control that if the technic is correct an esceedin^y small 
growth e%Tn on the cornea, can be successfully treated without im 
painnent of vision or the subsequent formation of discernible scar 
tissue- A small growth on the vocal cords may likewise be destroyed 
without impairment of the voice Likewise such a delicate structure 
as a hair fdlicle may be destroyed quite as accurately by electro- 
desiccation if correctly employed as by the electrolysis nee^e 
The electrodesiccation method has been found to be most satisfac 
tory for the treatment of locakxed epilheltomas or sarcomas occurring 
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tipon cQtaneous surfaces or accessible mucous membranea If the lesion 
u extensive and of a very malignant character wide resection after 
ekctrodeaiccation with the electrosurgical knife is a practice to be 
recommended Likewise electrodesiccation can be employed advan 
^^Seously with a good curative and cosmetic effect in the treatment 
o' such bemgn lesions as warts moles nevus vasculosus and pig 
angiomas tattoo marks xanlbomas lupus vulgaris and 
^T'Jhemaiosus chronic vancose ulcers localized Infections such as 
jarbuncles certain cases of exostosis as of the hard palate epulis 
^^^*oplakia papillomas urethral caruncles cervical erosions endo- 
hemorrhoids infected tonsils and some other lesions 
HMc in competent hands electrodesiccation has been successtuUy 
in aD the above-mentioned lesions it might not be the best policy 
0 employ it In every such case Some of the conditions might even 
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be ag^vated if the method is enployed by one not cjpcriesiced in its 
use ElectrodeslccaUon is therefore but one other method from which 
to choose after a correct diagnosis has been made by surgeons con- 
versant with its uses and limitations 

Sectrocoagulatioti, — Electrocoagulation is produced by a bipolar 
high frequency current of the d Arsonval type. The tenn diathermy 
is g^eraliy employed to Idenbfy the d Ar^nval current The defi 
rddon of diathermy a^iroved by the Coundl of Physical Therapy of 
the American iledlcal Association is as folloira A terra employed 
to designate the use of a high frequency current to generate 
within some part of the body The frequency must be greater than 
the maximum frequency producing neuromuscular re^xHise, The 
oscillations may be a frequency ranging from several hundred thou 
sand to several mfUion cj^des per second ^Vhen such a current Is 
passed through the body at a sufiSdent voltage and amperage, the 
resistance ofifered by the tissues mtervening between the electrodes 
causes heat to be generated in such tissues It was d Arsonval who 
draonstrated that passage of high frequency electrical currents 
through living tissues causes neither direct nor indirect arntractloo 
of muscles but does cause the tissues to become heated. Nagelschnddt 
of Berlin, m 1907 apparently was the first to apply this property to 
human bdogs for thOTpeutic purposes, and to gjve it the name of 
diathermy — heating through. The rise m temperature depends not 
only 00 the amount of energy absorbed but also 00 the efi^eccy of 
the Circulation in carrying off the beat and maintaining normal 
temperature.' 

Either a single or a multiple spark gap may be employed for dectro- 
coagulatfmi, but a good multiple ^jark gap Is preferred smee the 
current can be ‘stepped up by its use. The current producing electro- 
coagulatioo is more penetratfog and mtense in action than that pro- 
ducing the electrodesiccation effect In accessible locations it is utilized 
to destroy larger tissue growths it is also useful in cases where there 
is extensive bone Involvement 

There are many variations of technic in the application of the 
dectrocoagulation method to suit the requirements of Individual cases. 
The se v ariations ca n not veiy well be described with sufficient clarity 
to permit one to practice them without other study They must be 
learned from praciical experience as well as study If one expects to 
«cd in thdr use. The te^ruc for the uncomplicated case of some of 
t^ dectrosu^cal operations will however be described later on In 
^ These deacriptlons wQI guide the beginner, but the infer 

maUon ^ven for reasons stated previously must necessarily be 
rudimentary 

Wither elcctrodesiccatlon or that phase of diathermy designated 
w the electrocoaguJalion method ts employed the aim should be to 
destroy the growth -tompletely at a single operation In lesions involv 
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Ing cutaneous surfaces the devitalized tissue should as a rule be 
removed immediately either by excision or curettage which usually 
can be accomplished without hemorrhage In some instances it is best 
to permit the electrodesiccated slough to separate naturally without 
curettage or eidslon For example It is best not to excise or curette 
an angioma after electrodesiccating it The instrument used for exd 
slon should if possible, cut through the tissues already electrocoagu 
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lated and not throng the viable tissues beyond It If necessary, the 
base may then receive further electrodesiccjdlon or electrocoaguUtioo 
treatment 

Excision or curettage immediately following electrodesiccation or 
electrocoagulation Is practiced less frequently in lesions within the 
mouth, or on mucous membranes elsewhere than upon the skin sur 
face, owing to the greater possibnity of secondary hemorrhage which 
is due to the maceration of the tissues by secretions, and also to the 
liquefaction necrosis caused by bacterial invasion \\Tien eidsion or 
curettage following electrocoagulation is not practiced the devitallied 
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tissue is permitted to slough naturally and to separate by degrees 
The time which elapses before separation of the slough depends upon 
the character of the tissue destroywi whether dense loosely combined 
friable, or necrotic, and also upon Its anatomic location It may tale 
but two days m some cases for the slough to separate, and in other 
mstances it may take as long as seven days Bone or cartilage when 
subjected to electrodesiccation or electrocoagulation will sequestrate 
in from about sii weeks to two months depending upon the intensity 
and quahty of the current employed for its devitalization 
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k^LFcniosuiicicAL Methods and Ireadiation 

electrosurgical methods radium and x rays are so frequently 
«npIoyed together in the same case one method cannot be properly 
*^*^i^ssed without also considering the others In dealing with loccUnd 
malignant lesions the superionty of these electrosurgical 
over irradiation Is shown by definite histologic changes and 
^ the critical compiarlson of clmical end results TTus may be ex 
^ where electrosurgical methods are employed 

^ diseased tissue only is destroyed and the vitality of the sur 
nonnal structure is conserved Subsequent treatments by 
should they be necessary offer quite as good a pros 
of succea as though the tissues had not received previous treat 
conservadMi of the vitality of the adjacent tissues 
IrtV 1 Irradiation of such intensity as to produce a 

effect upon the cells of malignant or other types of growths 
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lated, and not through the viable tissues bej-ond IL If necessary, the 
base may then receive further clcctrodcslccation or clectrocoaguJatlaa 
treatment 

Excision or curettage immediately following electrodesiccation or 
electrocoagulation b practiced less frequently In lesions within the 
mouth, or on mucous membranes clsevihere, than upon the skin wr 
face owing to the greater possibility of sccondarv hemorrhage which 
b due to the maceration of the tbsucs b> secretions and also to the 
liquefaction necrosb caused by bacterial Inv’aslon W'hen exdsloo or 
curettage following electrocoagulation b not practiced the devitaliied 
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Indications and Contraindications, — Owing to these resultant 
changes irradiation should certainly not be used routinely m con 
junction with electrodesiccation or electrocongulaUon in d is ti n ctly 
localized benign or malignant lesions with the exception of very 
malignant squamous-cell lesions (such as grades 3 and 4 according 
to Broders) when IrTadiaUon treatment In conjunction with electro- 
surgical methods should be considered for its lethal effect upon possi 
ble outlying malignant cdls since there is a greater lEkeliho^ of 
the existence of such cells and of tbor recurrence m this more malig 
nant type of lesion However after an> treatment recurrences may 
not alw^ be due to incomplete primary work but rather to entirely 
new lesions occurring In soil fa\orable to their de\'elopment 
There are instances of adi'anced cases of malignancy in inaccessible 
locatKHis In which electrodesiccation or electrocoagulation is not ap- 
plicable owing to the Involvement of vital structures and to the 
Impossibility of doing complete work, Unlexi the lesion con be com- 
fietdy removed wdl bexond into the normal tissue electrosurpcal 
methods are as a rule contraindicaied In exceptional cases a Urge 
necrotic mass of malignant tmue may be remov-^ by elcctiosurgery 
even though the work Is known to be incomplete to permit of the 
tnore satisiactory immediate use of radium or x-ra>’3 In such cases 
Irradiation, as the most important factor In treatment, u preferable 
to other alternatives hly experience has been such however that 
1 feel strougiy that electrosurgical methods with the exceptions 
noted should be employed alone in primary localized lesions where 
it is possible to remove all the disease at one operation 
Electrodesiccation and electrocoagulation arc both contnundlcated 
with the exception noted in extensive lesions that cannot be destroved 
01 thdr entirety with one operation If any of the disease is left, it will 
usually be stiiWated to greater activity unless irradiation Is Immedi 
ately employed thereafter If vital structures are Involved and the case 
IS Inoperable, then irradiation treatment Is preferred to electrosurgical 
nr other methods 


In addition to removal bv electrosurgical methods of primary lesions 
of the Very malignant squomous-cdl or other types of growths it Is 
ffolte important, indeed It is necessary to treat the lymphatic drain 
age areas by radium or x ray* or In some Instances by a combination 
of both, to inhibit or destroy malignant cells migrating to the ^ands 
or to destroy the pathologic element if tme metastasis has already 
place. In some instances it is necessary to excise the Inv-oUed 
^Mds by means of either the high frequency knife or the cold scalpel 
Is especially true if the glands have broken down Preoperative 
irraefiatjon of the metastatic glands inhibits the proliferation of malig 
oant ceDs thus recurrence after remov’al Is less to be feared Post 
°P^tive irradiation at the site of the excised dands is also a practice 
w oe recommenriwi 
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it Is impossible to awid lovrering the vitality of the surrouading 
normal tissue by producing nerve tissue and circulatory changes. 
This is true at least to a certain degree Therefore in case of 
recurrence little more can be hoped from further irradiation treat 
ment owing to the decreased radio sensitivity of the tissues and also 
to the resultant changes before mentioned These are facts well known 
to experienced radiologists and other close observers. 
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As before stated electrodesiccation and electrocoagulation are 
adapted to the treatment of bemgn and malignant growths of the 
nHn and accessible mucous membranes that are limited in extent 
and do not involve vital structures These methods are therefore 
peculiarly adapted to the treatment of neoplasms mTOlving cutaneous 
surfaces as well as lesions occurring m accessible mucous membranes 
soch as are foimd In any part of the oral cavity and adjacent parts 
on the hp jaw nose throat tongue, larynx eye smuses orbit, par 
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gland ear etc likewise they may be employed advantageously 
m growths of the bladder the operator working through an oper 
*^g cystoscope or throuj^i a suprapubic opening also growths of 
'"aglna, urethra, uterine cervix and the rectum may be treated 
^ this method Recent e:q>enencc has shown that the high-frequency 
^fe may be eSectiN’ely employed for the removal of growths of 
Ihp abdominal serous membranes 

Since malignant lesions of mucous membranes are prone to be 
^re active than those occurring on the skm the ef&dcncy of electro- 
J^ccatlOT and electrocoagulation is in some instances mcreased by 
^combination of the high frequency knife the cold scalpel radium 
^ X rays The basal-cell type of epithelioma, occurring for example 
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The choice between local or general anesthesia m a given case is a 
rrmffw of the personal judgment of the operator although it might 
be stated that much of this work can be done under local anesthesia 
It seems advisable that ether be removed from the room during 
electrosurgical operations the operation bong performed while the 
patient Is commg out of ether Dr Mock states that he cov'ers the 
ether with a wret flannel blanket during electrosurgical thyroid 
operations He further adds ‘Ethylene should never be used when 
electrosurgery is employed 
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Effects of Electrodesiccation and EUectrocoagulatiom — In 
•dditlon to the dectrodesiccatlon or electrocoagulation effect on the 
faceted tissues and to the sealing of blood and lymph channels the 
heat penetrates beyond the area actually destroyed and devitallres 
'^^^hgiiant cells for a considerable distance beyond without perma 
impairing the normal tissues thus lessening the likelihood of 
laal recurrence or metastasis and conserving the maximum amount 
^normal tissue It is however difficult or impossible to determine 
any means now at our command exactly how far this beat pene 
^tes in a given case and the depth to which the malignant cells are 

destroyed 

Malignant cells especially those that are least differentiated, are 
vnilnerable to b«t and are devitalized at a lower degree of heat 
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ofl cutaneous surfaces, such os the face and cyclfd^ is of relatively 
low grade malignancy, and though the lesions mav be extensIvT both 
as to area and depth even though complicated with bone InvT)lvement, 
they may be so ciTcctlvely treated by Uie cleclrodcsIccaUon or electro- 
coagulation methods that recurrences arc infrequent provided the 
operations are properly performed 
In localized squamous-ccll epitheliomas bowe\‘cr on cutaneous sur 
faces or mucous membranes which ore found to be more malignant 
in type, the results arc almost but yet not quite as good as In the basal 
cell lesions, the results depending to a great extent upon the grade, 
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or In other words upon the degree of ddferentiation in the cells froin 
the embryonic to the adult cell Tliis dJITcrentiatJon can be 
Btrated by the trained pathologist The recognition of dlffercntiatl^ 
in cells has proved a valuable guide In planing treatment In 
cases radium or x-rays should be used locally in combination wtn 
electrodeslccatloD and electrocoagulation WTien the cells are embry 
onlc m character they exhibit but sll^t resistance to Irradlatl^ 
treatment On the other hand wben differentiation has progress^ 
they show greater resistance Therefore to obtain good results t^ 
dosage most be Increased to overcome thia resistance. When tW 
growth IS no longer localized and metastasis has occurred it is 
emp h asiz e d that other methods must also be used In addition to elec 
tnwurgical methods. 
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ated cells Is also well established This property of heat penetration 
should not howev-er inOuence the operator to do Incomplete work 
for It cannot be relied upon entirely In all mstanccs to destroy deeply 
located malignant cells. It is safer to err on the safe side by perform 
log radical operations when one has to deal with malignancy The 
sc aling of blood and lymph channels and the prevention of dissemina 
tion of mahgnant cells should be an advantage and might conceiv-ably 
aid In pre\tnting local recurrence and metastasis The frequent im 
mediate relief from pam after operation is worthj of note There is 
no held of surgical spedahaation In which electrosurgical methods can 
not be employed to advantage in some cases 
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Apparatus and Operator — High frequency apparatus as devised 
^ different manufacturers vary greatly in construction hence there 
^a corresponding >*81131100 In the quality of the currents produced 
thermic Intensity may be loo great or loo little and an nndesir 
able faradic effect produemg shock and contraction of the tissues Is 
b be expected when the improperly constructed machines are used 
lack of standanttzatlon Is unfortunate since m order to produce 
w alectrodeslccation and electrocoagulation effects under Idejd condi 
a-ccurate balance must be obtained between the voltage and 
bie amperage and also between the capacity Inductance and resist 
Thus different operators employing vanous types of apparatus 
o btain different results Indifferent results can be obtained or 
'^wed irreparable damage can be done by an opierator not possessmg 
practical knowledge of the vanous factors invoI\-ed This notation 
appropriate and most important since a considerable number 
tr under observation that have been Improperly 

eated hy electrodesiccatlon and electrocoagulation thus an errone- 
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than arc normal ccll5 This seems to haw been demonstrated by the 
cxponmental work of Doyen and others and It has been borne oat by 
my OTim pmcllcnl experience The thermic sen9iU\’cnc55 of these 
to the action of the high frequenej current has often been observed 
clinically and demonstrated histologically likewise, the greater sens! 
livily to radium and x raj’s of cmbrj'onic cells than of wcll-djfferenli- 





Technical Conflldcrations tSSShI 17 

(XB Impression has been made on the minds of those seeking authentic 
tnowledge concerning the methods Moreover electrosurgici methods 
can be practiced with a maximum degree of satisfaction only by those 
who have had ample surgical training and experience These methods 
should not be consider^ as somethmg distinct and apart, or as a 
ipecialiiatioo but rather as a valuable adjunct to the surgeon trained 
In surgical judgment and technic, and with sufficient operative a. 
perience. 

General Technical Conaideratlona — There are many variations 
in the technic of electrodesiccation and electrocoagulation to meet 
various Indications The technic cannot be completely described it 
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®U3t be learned by studvlug the technic of a capable operator and then 
J^rijet perfected by practice upon raw meat and laboratory anlmnU 
before human subjects are treated I desire to impress the fact that the 
lerimic of electrodesiccation and electrocoagulation is not sunple nor 
should the work be undertaken ligbtlv Much good can be done by 
them judiciously and perhaps considerable damage can result 
from their improper use even in the hands of otherwise accomplished 
Thorough preparation ihould therefore be made before 
In what might possibly be a haiardous procedure While 
jbose who employ clectrosurgfcal methods judiciously have reason to 
they should not grow so enthusiastic as not to rcaJixe 
rte limitations of these methods for they do have limitations The 
scalpel bemostats and sutures cannot by any means be discarded 
from use In general surgery 
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Each case shcrald be regarded as a law unto itself and after full 
advantage has been taken of our superior present-day laboratory and 
other facflfties should be studied mtelUgenlly and )udiaally before 
a decision regarding the proper method, or combinalion of methods 
Is reached in a given case 

Group Practice, — Since it is well-nigh impossible for one man to 
become thoroughly proficient m the expert application of all measures 
hitherto mention^ group practice is perhaps the best solution of 
the difficulty If one is not in a position to employ ali recogniied 
methods and adjuncts ether by oneself or in group practice, one 
should not attempt to treat cancer except, perhaps in selected cases 
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Hemorrhage, — ^When electrodesiccation or electrocoagulation is 
'Meetly employed hemorrhage during or Immediately after the 
operation is not likely to occur Secondary hemorrhage mav possibly 
o^r several days later at the lime of separation of the slou^ when 
“e larger vessels have been clectrodcsiccated or electrocoagulated 
Usually however organization has taken place by the tune 
separates and the terminal ends of the \’es5els ha\e throm 
thus pre\entmg hemorrhage. This however cannot always be 
°^Pc^ed upon This nsk when such a possibility appears to exist, 
be obviated by preliminary ligation of the involved blood 
if It is practical to do so in a given case This is especially 
^°®jTOen the electrodeslccation or electrocoagulation method is cm 
Poyed in which case sutures are not used and the wounds must heal 
°y gramilatloru When the high frequency knife is employed the larger 
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Operator* should Ibcrclorc be trained to know when other methods 
arc indicated In preference to electrosurgical methods, and also when 
other methods should be used in conjunction with them Contranwise 
they should not employ cold scalpel surgery when electrosurgicil 
methods enn be employed to better ndvantage We should not lose 
sight of the respective value of the cold scalpel the high frequency 
krdfe, radium, and x rays espcdolly In cancer work, esidi having a 
place in modem practice Electrosurgical methods cannot be procU^ 
to full advantage without according to the other methods full tnd 
equal consideration Electrosurgery is but one, though a valuable unit 
in the progressive surgeon’s armamentarium. 
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of lie high frequency knife Some surgeons of experience who have 
wd^»ed both methods in the balance prefer the latter method 
May I stress the important fact that the use of the electrodesicca 
tion or electrocoagulation method of treatment will frequently reclaim 
cancer c ases that would have been quite hopeless were these methods 
not available. 

Histologic Studies. — The microscopic picture of neoplastic tissue 
submitted to electrodesiccation presents typical characteristics While 
the cells still retain their outline they appear shrunken elongated 
and dried up Evidence of such degenerative changes as hydropic 
or fatty degeneration is not discernible The blood vessels in the 
immediate and adjacent field of operation are thrombosed 



, ^^45 — nUalritlnf a r««<i f advanced KjoamoiB-ceD ardnonat, eitefitfinji tliroc^ 
^ IflvoIviM the alreolui, floor t moolh aad loniru*, wiUi meUabub lo tie 

fUndi. Moch { the cheek aod dbeaaed p*rU to other loaitiooa removed by 
°*^~UW)affita t laa , lower ^aw and redlmn med tolentithflT to the uton d*. After 

wWtoert recturence, operation wa» perfonaed, utmitog a flap from the 

™*. No recurrence to 5 yeaia. 

In tissue subject to coagulation there is complete loss of cell out 
’Hie neoplastic cell clement to have fused into a struc 

h^^l^ homogeneous mass with a resulting hyalmlxed appearance. 
Ihe blood and lymph channels are thrombosed The secondary and 
changes m all such lesions are degeneration and fibrosis. 
Wnether the fibrous and connective tissue shall be abundant and 
ae^ or less abundant and soft is Influenced by the amount and 
uaoire of the accompanying degeneraU\’e and necrotic material which 
determined by the particular type of imtant. Thus after 
^crfesiccatioo the fibrosis is slight and the resulting scar Is soft 
and pliable Following electrocoagulation the fibrosis will be more 
or less abundant, the amount depending on the Intensity of the heat 
S^ttated and the consequent degree of frame destruction 



Electrosurgical Methods 


on fOutut H 

It*um 11 

vessels should alwTiys be ligated and the Indslon dosed by proper 
suturing, the wounds arc then expected to heal by first intention. 
Disapp^tment In this has hoTVcv'cr, sometimes occurred, depending 
for the most part upon the dexterity and the experience of the operator 
in the use of a new method and Instruments. 

Gastrostomy and Colostomy — ^Incises of mouth and throat ms 
lignancy when a patients vitality Is low and he Is undernourished 
owing to his inability to Ingest the proper amount and quality of food 
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and when tube feeding through the nasal passage Is Impractical a 
prelimlnaxy gastrostomy should be performed and the patient f» 
thrcruj^i a tube until In proper physical coDdibtra to withstand ine 
propcBcd operation. It is noteworthy bow some patient s tn ^rove 
pb^cally ^ter resorting to the rational expediency of gastrostoi^ 
A gastrostomy can readily be done under local anesthesia, and me 
opening in the stomach can be closed after it has served Its usdo^ 
purpose. It Is likewise prudent in the majority of instances to penonn 
a c^ostomy before attempting treatment of cancer of the 
There are numerous other circumstances frequently met wbercln 
the combination of the cold scalpel and some form of electrosurg^ 
can be employed fa advantage. Such operations as gastrostomy and 
colostomy may be performed either by the cold scalpel or by means 
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shorter operations the decreaM in trauma, and tne greater possibility 
of sterlUiation arc the chief advantages of the method 
At a conference on electrosurgery during the meeting of the Amer 
ican College of Physidnns in Philadelphfa, October 1930 Dr Howard 
A. Kelly spoke upon the subject of electrosurgery in part as follows 
In brief summary some of the conditions with winch we deal arc 
Variooj malignnndes about /ace. Ups mouth tongue fauces- 
For carbuncles It renders lignal services In ejecting the diseased area 
leaving t clean sound, aseptic, rapidly healing Troond in fact it undoubtedly 
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Concluslona Regarding Electrodesiccation, Electrocoagulation, 
and Combined Methods, — EIcctrodcsIccation and electrocoagolatlon 
when employed with correct technic arc perhaps the most satisfactory 
methods yet designed for the treatment of localized neoplastic and 
alhed lesions of the shin and mucous membranes The cold scalpel 
tbe high frequency knife, radium and x ray arc also valuable and 
Indispensable in their respective rtles and In some Instances th^ may 
be used odv'antagcously In combination with electrodeskcatlon and 
electrocoagulation, each method complementing the other 
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Owing to the flexibility of the high frequency currents it Is possible 
so to regulate the capaaly Inductance and resistance with variable 
degrees of damping as lo permit cutting through tbe tissues with a 
suitable electrode quite as accurately and as cleanly os by the cold 
bistoury, moreover the wounds wilJ heal by firat Intention I had 
tbe opportunity of experimenting with and reporting to the mana 
facturers upon, ooe of the first practical machines and instruments 
designed for this work about ooe year before it was adopted for 
practical use Dr George A. Wyeth, of New York City following up 
these studies first called the attention of the medical profession to 
the perfected cutting current in a paper rend before the Surgical 
Section of the New \otL State Medical Society in Rochester N Y 
April 1924 Schmidt Kelly Ward Cushing Mock Trowbridge and 
others later contributed toward tbe development of this method 
Surgeons throughout tbe world are now widelv employing it in major 
surgery Including abdominal intestinal thyroid, gynecologic, genito- 
urinary nose and throat eye ear and brain surgery especially In tbe 
case of neopla i diseases The minimized primary hemorrhage the 
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tissues by coaguUtion In the spinal cord it Is easy to prognostkate 
a ose m aD lesloos wbwe It is singly necessary to divide a nerve trunk or to 
dotroy benign or malignant growth* m titu without the usual protracted 
manipulations for txposart and rerooval w\th the attendant tiaunathna 
In all these operatioos it is advisable to main tain the careful technic of 
the operating room In major and minor surgery This should be done for our 
own takes tod In no wise to Impress the patient How far we may safely 
modify oar stringent technic will appear only after coosldcrtblc openence. 
In ckemg I f^ profoundly thankful that our honorable society composed 
as H fa of our leading surgeoris, Is seriously taking this matter in hand. 
Personally I give tha^ for such a new and potent adjm.’ant whkh tin> 
pEfies our lechnlt speeds the operalion does many thinp better and some 
ihmgi heretofore impossible while ft greatly lessens pain and the liability to 
wbseqoent infections (Surj (Jynec Obst p 503 (Feb 15) 1931 ] 

Dr Oscar h, Nadeau Chicago III summarltes his experience as 
follows **1116 electrosurgical unit fn its present state of development 
is a distinct advantage in modem surgical technic. New mdfcatlons 
are found every day It is a new method the details of which must be 
thoroa^y iamlUar not only to the surgeon but to the entire staff 
of assistants and nurses [Surf Gynec Obst p 51 1 (Feb) 1931] 
Dt Howard Lilllenthal of New York City at the conference men 
Uoaied drew from his erpenence the foDowing conclusions 

I The electric method under dfacusnoo promises to be a great aid In 
geneial surgery 

1 The tendency to wound InfecUoo b greatly redoced- 
J. Hemoitaib fa quick and sure. In my small series of cases there ha* 
oecn no secoodary bleeding 

4. Healing ha* been normal m rate and In firmness The time fa too 
>hort to form coDclasloQs as to kdold. Thus far 1 have not observed thb 
coodiUoQ 

5 When local anesthetics were employed my I m pre a sioo Is that there 
^y^ve been dectrlc subjective reactions ol pain and that the pain or 
™cc*nfoTt was more thun when the scalpel was used On dividing muscle 
been more twitcldng than fa ordinarily seen on knife tedioo 
(Tmtching fa caused by faradfam due to Improper windings in apparatus — 
W L, CuMi_) 

*PP»ratus must be properly managed Its liaWHty to get out of 
2™^ or to diminution in functioning power may have to be considered, 
bra far I have not noted deterioration of thb kind It see ms to me that the 
method b extremely valuable In general surgery and that the wounds 
^more likely to be aseptic than those In which the scalpel b used. 

^ ^ ffisousioo I have not dealt with the techm^ part of electro- 
There 15 danger of producing acddental bums by riiotwrt of 
^ tlectrode with metallic bodies in the wound such as metal retractor* or 
clamps. I behevc that the principal use of the new method In 
^trgery will be for making incisions hi the soft parti, including the 
course, b the remoN-al of lesions outude the body cavity 
V.rt ^ electrode on the tfasues Merus to be that of bteme heat, 

tue btenslty fa »o great that with the cutting motion there b rapid 
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replaces the actual cautery which has been growing In favor, and b Infinitely 
superior to the wretched poultIdoRS 

No method outside of the wond^ully effective services of ndiura fa worth 
considering In dealing with malignant tumors of the scalp 
In malignancy of Um skin In oil parts of the body electrosurgery b second 
only to radium It supersedes radium In nevi Often when the use either of 
the X ray or radium has been overdone and there slUl remains a sclenaed or 
an exteittlvdy ulcerated mass nothing approaches the cffideiicy of the eaec 
tions of electrosureeiy 

^tbehomss of the doraum of hand or wrbl even when the growths ei 
tend Into the tendons, ore admirably handled by eJcctrosurgery which b 
secondary only to radium well managed. 

For certain Dreast cases U U supreme. espedaDy in the presence of nodular 
ulcerated, massh’c sdrrhous breasts, when there fa not a shadow of t hop 
of a successful removal by daalc methods. In such case efcctnwurglca] eilh 
patioo of the mass often pro\*es of Inestimable vrilue In stopping the pam 
and the dfacharges, as well as In freeing the poor vdctlm of the unsightly re- 
minder of a doom dally approaching Nor need one always hesitate even 
when there fa fixation of one or more massive glands. After the main 
fa removed arena of Ungcrlng disease can often be coagulated out of 
ence and glar>da can be removed, or with the fire of the heavy fl a s h ing 
current, d^royed /w r/i* and left to be absorbed Some patients In this group 
express mote gratitude for relief than others do for a radical ouc. In 
hstances recurrences are slow to occur and when the palleit fa old It be- 
comes a special blessing as she may go to the rod apparently cured. 

Malignancies about the abdomen offer a fertile field for eJeclroSTUpry we 
can destroy jjapflkimatoua o\urIan Implants faster than It can ^ 

Small areas of cardnoma are readQy destroyed aod left where found rnu*« 
a sdrrhous nodule In the intestinal tracl can be widely destrojw ev« 
through Into the lumen of the bowel, and abandoned after turning It m 
suturing the wound with a couple of Lembert sutures. In rcsectlpg the bowel 
for malignancy if one finds an affected gland In the fork of a 
teric vessel distant from the field of oneratioo It can be wip ed 
existence by puncturing It and coagulating the whole gland If ueeds ^ 
by grasping the vessels with the fingere to limit the transmfasloo of the be^ 
Malignant vulvar disease should always be reuJoved by elcctrasurgery and 
any inguinal glands sparked out of eibtejice. , 

In experiments on the liver and kidney, Ward and Pearse have r»cci 
portions of both organs with a marked lessening of the befflorrha^ 
liver there was practically no bleeding during eicWon of a coi^irte 
Id nephrotomy and partial nephrectomy, In spite of the large artew 
of the kidney bleeding was markedly mminfabed In the periphersl 
the neighborhood of the pelvis, the larger vessels required dampmg im 
ago lotion. Scott has carried this into the dinfcal field removing portkns o 
the kidney for tumor* and stone. m t- 

Bectrus ury ery is opening up s large field In brain work as It wtu 
spinal cord lurgery In the brain, as shown by Cushing dectroeargery 
the greatest value In opening up the meninges, In making a safe 
an abaceas, and above all In the effective harming of hemorrhage. It 
enlarge* the field of control over malignancy simplifying the reroovm 
the disease In sterlUxed “curls^ and In the further treatment of the encap- 
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perhapi, to prolong solid union. This fa of course not necessarily 
lie faidt of the electric technic, for iVnr healing in fat guh}ect3 fa never 
tarpmuig Broad approximation of mamd surfaces and an interval of a 
day or faro longer Wore removing sutures are advised 
The electric Kalpel cuts so keenly and with so bltle pressure on the 
tfasoes that great care must be taken not to go deeper than fa intended 
For example, in dlvidmg the abdominal vrall the i^toDeum should be 
mtered In usual vray with knife or scissors for fear of Injuring the 
viicen by the currenL In the region of large vtasefa or of important Dcrvea, 
the greatest delicacy of manlpnlatioo must be observed. 


Ful 5 ^ — Luxe iwmd-ccn sucom* InroMna fue ujlnjtn, malar booe, floor of orbit, 
tod ciiiiKtd rtaiae*, u wel u Uawo Tilbfai ibe oiUl. 

54- — Showtnf result of ooe ncDcal elect roc oa irolatloTi ofieTatioo hidudftit ennter 
•«*> of orbit, (ho other method cotJd poufbl/ have prodoced wefa a reialt) 

'Hie outstanding features of dectrosurgery are the saving of time the 
pester aasnrance of asepsis and the redu^on of what may be called 
^ massage effect, so dangerous in operaUng throu^ infected or neoplastic 
[-Sarf Gynec Obst p 513 (Feb) 1931] 

Edward L Keyes of New York City spoke conservatively 
Id the main favorably of electrosurgical methods for certain 
<^P^Uoo3 In the genitourinary field- 

I>r John D Ellis of Chicago In his paper The Hcahng of Elec 
“’^singical Knife Wounds summarizes as follov?s 

I Only 60 p>eT cent of electrocutting skin wounds In dogs where the 
®^®hnum of enrrent was used healed hf primary Intentloo as coropared 

97 Sp^ cent of scalpel wounds 

* This 60 per cent which healed did not present a tensQe strength 
^ to the scalpel wounds for 31 days 
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linear dlslntcgrntkm of tissue with minimum charring or coagulation A 
cautety blade of the ordinary type loses Its heat by contact with the tissues, 
so that coagulation Is more massive and the Lnlfe slides to the sur 
face of the wourKl \\1th the electric scalpel on the contrary the woimd 
b dean cut and except for the absetKe of bleeding Its edges In skin in- 
cisions resemble those made with the sharp knife. 

Skin fat and muscle are dKdded irithoirt apparent effort by the operator 
and denser structures such as fibrous tissue may also be section^ but 
more ilowl> CaplUary oosing Is practically absenL Ulth the rapid cur 
rent which I havT used In my operations, there b bleeding from many 
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Fio 5J — Result at ooc etectrocouubiloo opmtloo under etber aPts thfs fa^l^ 

Fence In 6 )*r*n. No otber method bot elfclroco«jrolatioo coold bare acciMoplnbed •o® 
a food result 


of the smaJIer as well as the larger t’easds when they are divided 
this depends of course on other things than the mere dit'falon of the vessel, 
e. g the coagulability of the blood and the clastidty of the vascular waHi, as 
well a* the hydrostatic pressure In their lumen. Ah bleeding points are 
caught with forceps ^Tiether a v-essel needs to be ligated or whether it 
may be permanently sealed by touching the damp with the coagulating 
electrode can be determined only by e:q)erlenca. As a rule, 
a small spurting vessel whidi hai been sealed should not bleed on UghUT 
sponging the wound. If there b any doubt, Ugatloc should be dooett 
in ordinary mrgtcaJ procedure. In Jmy event, I believe it Is safest to d^ 
individually with wounds of the ve«eli. Secondary hemorrhage In the 
of snppuratloo b no more likely to occur after an electrically made wound 
than after an Incised one, I coefeu to Insuflident experience to 
erallie too certainly In this matter although in some of my cases 
woimdi have been very extensive. Mkffm (Mere has bten neai 
tlou frimary nnxon may be confidently apeeied I feel however 
in the electrically produced wound the presence of a thick adipose lay^ 
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I Rapid and coraplete severance of the tfasuea whether for removal 
tr rin^Je Inasion through normal or aboonnal structures The rate of speed 
In handling the eJcctrodc together with the power control go\-ero3 the de- 
gree of dehydration and the electrocoagulation of the severed surfaces and 
controls or checks the bleeding or oonng from capillaries and also 
yxTt the lymph vessels thus giving a dear operati\’e fidd Such a dear 
operative field favors an easier and quicker operative tec hnic, together with 
the dlrninatloo of the obstructive hemostatic forceps and the constant 
and bothersome use of gauze ^Mcglng, thus reducing the time hmit of an 
cperatloo — major or miMr — to a mlolnitin) While the smaller blood \‘es5el3 
are thus cootnjUed by the dehydration of the nrtting electrode the larger 
vessels should Inv-aiiably be Ugated as a procedure of safety 




txx. 57 — BamI-ccQ pjAKcflnm tarolTtna u pper ud knrer ereHds, finlhua, and 
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fja 5S — Stxncing a t>plcal renh f the drclrodesktatlo maora] of fudi lolam. 
I have penomDj treated erver 500 ca>e> of epitbeUoma of Uie ejTUdf and cantH, and 
Oy experience Indkatef the (reat valoe of the cfeclroderitTitfon method fo theae lesfoas. 


s The facility of using the dectraaurgkal knife Is acquired only by 
tkornik study of the manfpulaUon and strict attention to the principles 
Bo'jcming the use of the same upon living tissues of the human b«ly after 
nnutifold experimentation upon a nonviabie subject. 

In so using the dectrosurgical knife It has been the custom of the 
to entrust the management of the foot switch — which lets on or re- 
***** the current — to the trained assistant operating nurse who at the 
*°^'w^ceinent of ‘'00” or “off” controls the current This feature cannot be 
e^naslied too strongly iaasmoch as the operator should give his sole 
*1*?^ to the tfdnuc of the operation and not be disconcerted by the use 
on the switch then too the operator can then be free to 
his position as the e alg en o et of the opoatlon demand 

*hould never be iDowed to use the dectrosurgical knife on 
~*t^g h um an body nor should any surgeon attempt to use It without 
close study of its appUcabOIty and manipulation 
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3 Indslofu of the stomach and muscle with the electric knife pfesent 
a much more satlsfactocy percentage of un/on and strength of dcatriiaffon 
comparable to the wounds with the scalpel, ereept that the electrocutting 
wounds of the stomach were DOlahly weaker at the midpoint of healing. 

Dr A C Scott, Temple Texas in his paper, ‘ Electrosurgeiy In the 
Treatment of Mdlgnant DLsease slated “Observation In the use 
of the loop cautery knife in more than 1,500 operations for malig 
nancy lenv'cs us with no other oltematK'e than the conclusion that 
at present it Is the safest and most dependable means of eliminating 
local recurrence of malignancy after major surgical remcmil” 


Fku 55- — ExtosiTv banl-<xD cphhcBotiu Involving Uw vft all U**w» In the ort*. 
booe, now uul Uicuei fomnmdlQg Ibe orbit. 

Fid. 56 — Routt ol mooral of (finaed time Indudhat cneipirte rrenimtioo «I 
orUt by the coacnlalioa method. 

Other papers by Dr H F Pierce Ph. D , Baltimore Md Dr A. L 
MacLean, Baltimore Md and Dr Bowman C Crowell Chicago lih, 
comment^ favorably upon the posstbillUes of the high frequency 
knife In general surgery . . 

The followfaig hn^ been contributed by Dr Edward H Trowbridge 
A.M MJ) F»A.C.S of Worcester Mass 

Id the employment of any tpedol Instniment or apparatio In surgeiy 
certain prerequisites are obvious. 

A- Genend appUcabiUty 

Dunng the past three years the elect roeurgical knife has bed 
In all operative cases In the Harvard Private Hospital, 
wfaetber naior or minor in character such as Incisions through the oboomi^ 
wall, cholecystectomy appendectomy cystotooiy abdominal hys^rectomy 
(sapravagtiial and complete) cesarean section omputatloo of cervii 

B The varicris features of the dectroe ufgl cal knife are os follows 
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Neoplisms of Face, Nose, etc. 

cfp t, which would obftqure the field and retard the progreu of the operation 
was eliminated and a more rapid operation performed, as time was an im 
portant element. The writer fa an ardent advocate of the dectrosurglcal 
knife. 

Neoplasms op Face, Nose Eyelids Ears and Cutaneods 
Surfaces Genkjially 

Neoplasms of the face nose cyehds ears etc whether benign or 
malignant require a method which will insure a good cosmetic result 
without saenfidng thoroughness of removal Unless the lesion is very 
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The ndvanURes in the use of such »n dectroaurRical knife irt readOy 
comprehended as when employed In the mnoval of the gallbladder, and 
likewise In pelvic surgery where the structures to be removed are so deeply 
situated and at times, so dliftcult to maniputate. 

3 The healing of the tissues 

Primary healing is Inrariably obtained, and the ideal line of union B the 
pleasing result. TTib result, howe\Tf, may not be ichlevrd If the tissues be 
subjected to a too extensKT dehydration of the art surfaces attd a slight or 
sornewbat enlarged slough be caused and healing be thus retarded. Such 
a condition did occur In the ctperience of the writer In doing a <^otcmy 
for the renxrval of two large calculi on a person with thick abdominal wafl. 
TTils case was among those first operated upon with the use of the knife, 
but DO such eipcricocc has occurred since that time. 



Fk. 59.^ — Sbovfate t ic oiriwe alter orfa faa of a tmaH rouud-cril «arco«» 

of tbe knm eyelW 

Fkx 6a — A rxId niQftrttla* the resolt of ooe eJediwSericatloD 
dcitridal coDJLncttnc md rejrromUan of oorrail tioue Pitieul can doie eytfld*, »na 
vWoo b not Imp&iml lib am vu foOowrd for eijtbt jretti and so rromtset »** 
otserred. 


4. After results. Very little or tro opiate at all Is required postoperatlvely 
Drainage In less amount — drainage tube removed within shorter Interval 
(two to four days) 

Case of complete hysterectomy on January a 1531 age ^ qseratlon 
refused for over two years relief demanded by patient. The electrosurglcal 
knife used In opening the abdon>en and In severteg the brood and roend 
ligaments and In severing the cervix from the vaginal Junction, a boggy 
uterus lixe of grapefruit exposed with two fibroids slxe of F-ng l^^ walnut 
on either side of uterus Just above cervix. The uterus was so rotten at 
the cervical junction that the tissues w e re easily tom wben traction was 
made, and hence the necessity of removing the uterus as In supravaginal 
technic and then the cervix subsequently 

In all this procedure the minimum amount of blood was lost such • 
favorable rtsnl however could not have been ptmible had the ordinary 
scalpel been used Then, too the neceaiity of usl^ several hemoaUtlc for 
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cq w, which would obsqure the fidd and retard the progress of the operation, 
was diminated, and a more rapid operation performed, as time was an im 
portant elanaiL The writer is an ardent advocate of the electrosurgkal 
knife. 

Neoplasms of Face Nose Eyelids Eaes and Cutaneous 
Surfaces Generally 

Neoplasms of the face nose eyelids ears etc whether benign or 
malignant require a method which wfll Insure a good cosmetic result, 
without sacrifiemg thoroughness of removal Unless the lesion is very 
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extensive, the elcctrodcslccation method admirably fulfils these re- 
quirements Given a case of epithelioma of moderate slie on the face 
or other locations mentioned, requiring complete removal, the technic 
of an eleclrodesiccntlon operation Is briefly described as follows 

Technic. — The patient should He In a convenient position on an 
operating table Preliminary cleansing and slcrnization of the operative 
field la first practiced os in any surgical operation Novocalne (r per 
cent) anesthesia by infiltration well beyond the lesion has been found 



Fn. 66 — CoapsitUJ civeraoQi uctoBB of the orUl. 

Fia 67. — Showln* complet* rtralmtkm of U>e ortil by eoejcnklJoa. Eytfld wtt 
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to be quite satisfactory After the current Is regulated to the proper 
intensity as hitherto described it is passed through a sharp sewing 
needle held in a suitable handle of which there are seve^ types 
avaflable for the purpose on the market Owing to the relatively 
high voltage of the current producing the electrodesiccation it is not 
necessary to employ an indifferent electrode anywhere on the patient s 
body to complete the drculL The current Is earned to the ground thus 
sufficiently completing the arcult through the patient s bod> 

The growth Is then electrodeslccated through its area and depth 
(according to the general technic described under the heading 



7 a — GBomi f the retini. Recttireice iltfT rrynlar rarsrkil moonL In ftm 
tLl^ recotred and pr ogre»ed to rapWJy Ui*t U>e fiwth mouurtd *5 iDcba tn 


■ T — Tbc ootAIe Won ai wffl u tbe «Ssea*« la Ihn orWt tis rraovrd by the 
^Uroc ot^ulattoo method. N re ojii e u ce ia 9 monthi, »befl tbe child died of uwtber 
tlie rfurmeter of mtdefa wm Dc»t detennlDed. 

^^^-^^^tsodesiccation) after first systematically cutting off the blood 
’J’Pply with the current m the normal tissues well beyond the disease 
‘lit be malignant This prellmmar> practice is designated by Kelly as 
arcumvallatloa.” After the lesion has been thoroughly dcvitaliied it 
curetted away if soft and friable or excised by sossors cold 
or the high frequenej' kzufe If dense and firm Tbe cutting 
™^*er should be done through the dectrodesiccated tissue if pos 
WHe and not beyond it into the healthy tissue There should be no 
hemorrhage and mdeed no secondary hemorrhage unlw 
, large vessel has been electrodesiccated throu^ Precautions 
^■‘d be observed to oblate this possibility os hitherto described, 
wound IS dressed according to classical surgical rules the remain 
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ing slough Is removed when separation takes place, and healing may 
be expected to progress rapidly The curative and cosmetic resets In 
a great variety of neoplastic lesions on the face and adjacent parts 
are superior to other methods designed for the purpose 

Neoplasus of Lips, Oral Cavitv, Ja\vb, Ordit, and Sinuses 

Electrodeslccatlon and electrocoagulation arc adapted for minor 
operations and also for the radical removal of benign and malignant 
growths In these locations The adviuitnges of these methods accord 
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Ing to my experience are the comparative freedom from hemcnThage 
in otherwise sanguinary operations the conservation of the ma ximum 
amount of tissue the ease of devitalization and removal of booe ev« 
when the involvement Is extensive the immediate relief from pam 
(which In these cases Is often excessive) the absence of contracted 
scars and the conservation of vitality m adjacent normal tissues. 
In case of recurrence another operation can be p>erformed with as 
good a chance of success as before the first operation This is ^ 
true of radium or x ray treatment for once treatment to saturation 
is accomplished nothing more ntn b© expected from thdr use at any 
future time. Ev’cn after radium or x rays have been employed to the 
limit without success or after recurren« following their use electro- 
desiccation or electrocoagulation may stOl be used with a fair chaiw 
of success With increased personal experience with all surgical and 
irrad i a t ion roetbocL I am impressed with the Inferiority of the ®lder 
surgical method'^ for the removal of neoplasms In the locations under 
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Neoplasms of Lips, Oral Cavity etc. 

discussion and the superiority of the dectrosurgical methods in these 
locations. I am also led to the firm conclusion that radium should not 
be employed in mtenslve doses near bone, since radium necrosis of 
the bone is almost certain to occur sooner or later and that condition 
is almost as serious to the patleDt as the mahgnant lesion for which 
it was employed For example in the hght of present knowledge ft is a 
most reprehensible practice to apply radium in the marillary smuses. 
It may be employ^ from the outside however with comparative 
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safety since the advantage of distance is obtained and filtration of 
softer destructive rays is then possible Radium or x ray treatment 
to the lymphatic drainage areas is a different matter and the use of 
OTC or the other should be the routine practice I am strong in the 
belief that all primary lesions In the locations mentioned should be 
•^^^^oved by one or the other of the electrosurgical methods, for 
reasons that are so valid that possible arguments against such practice 
be answered 

it IS considered that the mandible (from the median line to 
including the maxillary mandibular joint) can be resected half 
°[the upper jaw removed the tissues in the maxillary sinus and the 
structures enclosing It ablated the orbit exenterated and the 
•ratal and ethmoid sinus cleared of disease without serious hemor 
rage or great surgical shock by a single electrocoagulation operation 
men an idea Is given of its potency and range. 
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If enthusiasm there be U Is pardonable upon the basis of facts and 
matured appraisement One who has seen the curative and cosmetic 
effects of an electrodesicentfon operation upon epithelioma of the lower 
lip for example \vould not again seriously consider excising It by the 
older surgical method 
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Technic, — As another example of technic a description of amputa 
tlon of the tongue for advanced cancer by the eleclrocoagulatwn 
method has been selected, and It Is as follows 

If the case is far advanced Mith considerable emadation It Is 
proper to do a preliminary gastrostomy This has several advan 
tago, namely, it permits of the buHdlng up of the patient’s strength, 



F*J. 8j — Sbowinx i ny loloa on hand of pJoneer worker °° , 
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relieves the pain incident to svrallowuig and frequently results In a 
considerable reduction of the swelling and induration in ^e toogue ^ 
pharyni, following the rest given to those parts Tbe tongue can then 
be readily eJectrocoagulated throu^ Its base and erased- Primary 
and secondary bemorrhagea are unusual To diminish even the 
nsk it 13 wise to do a prelimhuuy ligation of both ertemal 
artenes Ether anesthesia is employed the ether shwild be reino^^ 
from the room and the fumes fanned away when tbe patient Is nmy 
anesthetized ?j d before applying the current, else the vapor 
Ignite Shoulf operation be unusually prolonged and should the 



Neoplasms of Llpa, Oral Cavity etc. ^rSwn] 39 

patient show signs of regaining consaousness It may be temporarfly 
discontinued as often as required wbfle ether is again administered 
Frequently the operation is of such short duration that the use of ether 
a second time is not necessary Scopolamine i/ioo grain and mor 
phne, grain may m some instances be used hvp^ermically one 
boar before the administration of ether Less ether ivill then be neces- 
sary and the immediate postoperative discomfort iriH thus be mini 
mired. 

Since electrocoagulation is produced by a current of relatively high 
amperage and low voltage an indifferent electrode placed on some 
part of the patient s body is necessary to complete the arcuit This 


Fkl Sjj — S hovioc »<niQM»-cEQ cpitltdloiiu In tUn of abdotm. a bte Rsolt -of 
nr treaUncu fo Abrokl taxrw o( ibe utenji. Thk waa brfort the daya when 
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®iwl ttfi complete hxHm waa aerompUihed wUhont iWn jinltio*. 



tnny be made of block tin or some other flerible metal or 
^^“itened dectrode made for example of asbestos or heavy towels 
13 m turn covered with some metal These electrodes should 
about 8 i lo Inches more or less depending upon the xixe 
patlenL The indifferent electrode selected should be placed low 
down on the back of the patient the weight of the body holding It in 
P|^^and insunog a good contact A good contact at all points is 
else sparking to the body might cause a locall^ high 
“equeixry bum 

After separating the Jaws with a mouth gag a heavy silk suture 
Ibrou^ the tip of the tongue from side to side by means 
the organ fa drawn well forward. The coagulation needle fa 
brought in contact with the dorsal surface of the tongue as far 
^ fa necessary and the current turned on either by the operator 
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by means of a foot control, or an assistant on signal The needle ts 
slowly moved across the tongue and after the surface Is coagulated 
the needle Is carefully inserted Into the tongue to the proper depth 
at different points, allowing electrocoagulation to take place as the 
needle penetrates This having been thoroughly accomplished, the tip 
of the tongue is elevated by means of the attached suture, and a 
straight sharp sewing needle of proper length is substituted for the 
curved needle previously used The frenum h then coagulated, and the 
electrified needle Is inserted between the tongue and the floor of the 
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mouth. When electrocoagulation is again completed 
“may be used to cut throUjdi the electrocoagulated area on both sax 
faces -and the tongue is then separated from its attachments and 
removed 

After Treatment — The after-treatment consists of simple 
septic month washes and the application two or three times da^ot 
a weak solution of hyposulphite of sodium which sterilires 
Ues and tends to keep the slough free from maceratlom Care 
be taken not to remove the slough prematurely, else secondary 
rhage might occur Such a malor clectrosnr^cal operation sbomd De 
perfonned In a well-appointed operating room usmg the same prepart 
tory technic as In any surgical operation though the neces^ty lor 
stefliaation is 00 1 as great when the electrosurgical methods are 
employed as when the cold scalpel Is used 
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Hemorbiioids and Other Rectal Lesions 

The elcctrodcslccatloo method has proved most satisfactory for the 
reroovn] of intemal hemorrhoids fissures fistulas papllJomas, oJeers 
and localized malignant lesions of the rectum. The following technic 
for hemorrhoidectomy Is almost Identical with that of the clamp and 
cautery operation except that electrodesiccation is used as the active 
agent Instead of the cautery 

Technic. — The usual preparation of the patient Is earned out Local 
Infiltration anesthetization by classical technic may be employed 



Eio. 90, — Sbovlsit a a* of oocUdoUc arcoma fa which • rtdkil 
tlon WM perfonaed. WhOe not SKcmfoI hi ahKiiutclT CDotroIBint Ui* t ric^i Uj* ov*" 
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although in some supersensltlve individuals a general anesthetic, pref 
erably ether is used. Caudal anesthesia is preferred by some opera 
tors. After stretching the sphincter muscle sufficiently each henn^ 
rhold is pulled down In turn by means of suitable tenacula and ^ 
pile is clamped at its base In the direction of the muscle fibers 
are at right angles with the anas The pile Is then electrodesicci^ 
(by the technic described for other lesions) down to the clamp Tm 
chunp is then removed and the hemorrhoid Is pennitted to 
away or It may be excised at once not quite down to the clamp 
latter method Is preferred Postoperative hemorrhage Is not greatly 
to be feared there Is no resalting dcatridal contraction, and as a 
rule postoperative discomfort is not great In some cases bowevw 
it Is greater than n others Patients should be hospitalized and remain 
In bed for a few days as a safe precautionary measure Tbe electro- 
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desiccation method for removing hemorrhoids is an advance over the 
WTiltehead ligature clamp and cautery operations and the injection 
methods for the radical cure of hemorrhoids 
The electrodesiccation technic descnbed has been found to be more 
satisfactory for hemorrhoidectomy than the more Intense electrocoagu 
latioo method The practice of paaamg the bipolar high amperage 
current (diathermy) throu^ a metal clamp after the hemorrhoid la 
engaged In the clamp Is not as satisfactory as the method described 
owing to the possibility of unnecessarily electrocoagulating tissues 
adjacent to the hemorrhoids the greater mflamroatory reaction and 
possibility of subsequent contracture of the lumen of the rectum. 


Bseast AirpxrrATioN by ELEcraosmtCERY 

In some cases of ulcerated cancer of the breast \^en there Is not 
suf&aent healthy skin to permit approximation by suturing the elec 
trocoagulation method may be u^ This has the disadvantage of 
leaving an open wound which must necessarily heal by granulation. 
It has the advantage however of immediately ndding the patient of 
a dischargmg malodorous ulcerating growth with almost immediate 
relief from pialn It is astonishing how a large healthy ulcer in the 
mammary gland and other locations thus produced by electrocoagu 
latlon will heal by granulations without the necessity of skin grafting 
after removal of the Hkajw down to a healthy base A note of wifioing 
fa sounded to u« care that the electrocoagulation is not extended 
through the tissue In the intercostal spaces lest there be a''alou^ 
through Into the pleura or pericardium 

I am indebted to Dr Harry E Mock of Chicago HI for the fol 
lowing data upion breast amputation by the high-frequency kmfe 
which has a wider field of usefulness in breast work than has electro- 
coagulation. 

Technic. — In breast amputations the akin fndaloo I [Dr Mock] use fa 
•hnfltr to that described many yean ago by Halstead At first I made thU 
indslon with the hlgb-freqaency knife but in my experience the healing 
^the skin margim Is somewhat slower than when It Is made by cold fcalpd 
.-hereore In more re cm t years the Indalon Is outlined by the scalpel and 
the si^ The few bleeder* encounter^ are grasped by 
*?^^™o>tats and are later sealed by barely touching the hcroostat with 
tne p<^t of the electrode needle with the current changed to a partly electro- 
J^jS’jfating current. The incision is now earned through the alveolar tissue, 
and muscles down to the ribs and a dean dissection of the breast 
the pectoralls major and the pectoralu minor rausdes fa made 
Tpwvd to the axill a. The antaher vessels are usually dectrocoagulited during 
catting procedure but the larger sxsseb are grasped by bemostat* before 
ttmijS*”** **'’wed with the cutting cuite nt The cutting current fa then 
to an electrocoigulating current, and the hemoitats are touched 
^ ^ electrode until the vessels are thoroughly dcctrocoagulated Seldom 
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are mon tJjan Iwd or three llRatures used throughoul the eoUre opetmtlai 
of breast amputation and removal of glands In the aiflU The breast 
and pectomlb muscles are mm turned downward toward the posterior axfl 
lory line tftcr the musdes arc severed near ihdr Injertion to the hiunerus 
thb conmlcteiy exposes the axJDa. A eareful blunt dlssectJco of the asHUry 
^ands Iflt, and connective tbsuc surroumUng the axlhary artery and vein 
and the lower branches of the brachial plexus b now carried ool la the 
usual way with the Koeber dbsector and Ujbqc forceps. Jost as soon u t^ 
dhseetton b suf&dently removed from the axillary artoy and vein, tljc 
hhdi frcquertcy electrode b used In carrying out Ure further dbsectloo of the 
aifUa. Every gland and every bit of fat are removed from above and behind 
and InlcmaUy and externally to the vessels and from behmd the imrgln 
of the hlbslmus dorsl mid downward to (he most dependent angle of the 
axfibu The breast the muscles^ the pbmds and the tatty tissue from the 
aadHa are now completely remov^ and »ent to the laboratory 
A soft rubber drain b Inserted through the skin flap into the a^dlla, 
lb cdt being at the rooat depen^t portion of the fatter The aUn In- 
cision b then closed with sTlkworm-gut and »llk after making sore that 
bemostasb b complete 


AdvanUgea — The above operation can be compMed by roe in apprwd- 
mately Iwo-tWrds of the time consumed In the breast mnpulfltloo with the 
scalpel and the Hgation of all bleeden. 

The majority of thee pallenb havw procUcaJly no complaint of pain 
following the operotlon fay thb method Practically every efasmer his 
remarked upon the decreased pain when cltdrosurgwy b us<^ 

Histologic studies of the blood veasdi and lyrophatka show definitely 
that these ore sealed by the cutting nirreut Tne feir, therefore, of drs- 
seminating cancer cefls during tbc operative procedure b practlcaDy elimi- 
nated. 


DUadvantagea,— Hemorrhage following breast amputatioo has not oc- 
curred in any of my cases. However In ooe case of removal of a bedgn 
tumor from the breast by dectrosurgeiy a bemorrhage dM devekp 

In about 50 per cent of the casea^ especially If are fatty subject* I 
must admit that there b a great deal more coUeetka of senirn to th« wtjund 
following thb method Great care roust be exercised when one passes an 
electrocoagufatlng current through % hcrooslat for the purpose of heroostasi*. 
If the hemostal touches the aklo the falter will be dectrocoagufated or 
burned and will cause considerable dday in the healing of tie Incblc® ^ 
thb p<dnt 

In all my breast amputations, whether by the edd scalpd or tbc hi^ 
frequency knife I have had only one ao^kai death that is death foBowing 
and traceable to the eperation, Thb caae developed a cocTOlcte poesocr- 
thorax followed by a itreptococcus lofMlioQ with death at the end of ^ 
week foUowfng the operation At autopsy there was revealed a amaD epesuag 
in the anterior portion of the arnty between the third and fourth ribs, aiw 
extending com{rfcteiy Into the pleum. There are two possihOitles for thb 
small ulcerated opening First it could have been catud by pressure from 
the end of i e drainage tube, as the tube fay exactly £n thb jijsltlon aecood, 
it couW h< e been caused by a slough developing at the point of coagolatic® 
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of a bleeding vessd Since this caUtstropbe I ha\-e guarded against and have 
warned othrn against, the use of too alroog an electrocoaguktlng current 
over the Intercostal spaces. 

Rerulta. — I have used electrosurgery in breast amputations for a period 
of five years. I am positive that more patients are remammg free from 
mctastasB daring this five-year pcrtod than during any other five-year 
period of my erperieiKe However the time is too short to give any 
statbba oc arguments which would be of value m the ultimate end-results. 
Even if the percentage of recurrences or mctastascs proves to be equal to 
the senes of cases In which the cold scalpel was used, yet the Increased 
rapidity and ease of thh operatloo by means of electrosurgery and the 
reductioo In pain and shock by this mc^od definitely warrant its use 
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THYnoiDECTOhrv wrm ELECraosuitcEEY 

Et^ence is accumulating that dectrosurgery is a valuable adjuvant 
\r ^^°^ 4 ectoiny Its use in this condition was first described by 
iIo<i of Chicago who gives the following descnptlon of this op- 
eratkii. [JAMA 94 1365 1368 (Mq>) 1930 ] 

— ^The usual skin hidslon b made In the neck either with a 
the numeroos small n’CHcIs whkh are alwaja cut being grasped 
wf 1*? ^ henostata, or with a pordy cutting current the bleeders like 
*tDg grasped with bemostats WTien the Incbloei b made with the active 
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or cutthiB dcctrode It must be done aulcldy and accarately In order to 
obtain a dean-cut Indaicm ihrou^jh Ibe wJjl 
T be next step Is to seal the numerous small bleeders exposed by the skin 
Indslon The assistant In charge of ihe ge n er a ting machine changes the 
twitch from a cutting to a searing airrait and the operator then touches 
each bemostat In turn with the point of the active electrode (held In the 
pistol grip) The ciurent passes down the bemostat and seals the end of 
the vessel thus eliminating the use of a ligature Through^t entire 
opcratioi^racUcally all \’es5d3 are seeled in this manner Instead of being 
Hgated Toe usual exception Is the supeiioT thyroid arteries which as t 
lurther precaution may be both ligated and sealed 



Fio 03 — Ncvia pIgmeoto«oi occ ar etag a the abdomn of a Touns woib^b RidlinB 
tmtaat hi otiiff ba^ vt MU Cttu f ot, tayiai only to compfate the aw- 
Fn. ^ — Recult obUtned by etectrwkdccatbn after ruSum UDctL 


The assistant oeit turns the switch back to the cutting onrent, and 
the operator proceeds to espose the thyroid gland The Indsion is omr C(M 
tlnued with the cutting electrode down through the platysma tousd^ sm 
the skin and the platyima flaps are dissected upward and downward w 
usual distance These ikin flaps are retracted by snudl noncoodo™|S 
retractors made of a hard fiber The cervical fasda is now expeaed aiw n 
incised down the middle. It Is then freed from the capaole of the gland 
by blunt finger dIsBectlon or by a Kocher diaaector and ts retracted latertuy 
along with the sternohyoid muscles by nonconducting retractors Whoi In 
the case of a very large goiter It is necessary to inciie this muscle on cm 
or both sides, this inefsim Is likewise done with the cutting cureiit 
many cases hi which the moscles have not been overdfatended by a large 
goiter thus enhancing the ease of thdr retraction. It is necewary to mak® • 
transverse In Won as well as the vtttlcal one, and to turn back the lom 
mtBcalar flaps in order to expose the goiter 
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The goiter is now mobQlied by gently passing the finger anxmd its 
borders, bat no undue traction k used to <Wivcr It Into the wound where 
it cm be studied more readily Clamps are placed on the superior and 
iofcrkc thyroid arteries first on the rl^t lobe and later on the left The 
gland is now attacked in its aop»crior lateral aspect, the combined cutting 
cookmg current being used for dissection Instead of the sharp scalpel and 
hemcstaU. Occsslooally a vead will bleed and it b necessary to grasp It 
with a hemosUt, but as a rule not more than four or five hemostata are 
employed on each lobe and these, with the exception of the superior thyroid 
arteries are sealed by patting a cooking cunmt down the hemostaL Such 
a titiall amount of thb coirent ts necessary but these vessels are sealed 
not dectrocnagulated, and there is no area left behind to slough as b the 
case when tb^e fa thorou^y dectrocoegulated 

Both the procedure advocated so strongly by Crile of leaving a small 
layer of gland behind along the lateral mucins and a small film of gland 
tbsue aaoss the trachea, and the method advocated by Relnhoff and others 
of opening the Internal capsule of the gland and dissecting thb off the 
anterior surface of the goiter and then removing the fatter by an Intra 
capaular dhseetton have been used WTien the fatter method b employed 
an effort b made to dhsect the capsule away from the gland retracting It 
laterally but performing thb dbsccUoai by means of the electrK current 
rather than by a blunt todskm. 

The chief purpose of thb entire method of attack b to seal not only the 
blood vessels, but the lymphatics just ahead of the inaslon, thus preventing 
the escap e ot the thyroid tozlns into the circufatory (blood and lymphatic) 
•ptem, with the subsequent severe reactions not IrdrequentJy seen foDowing 
these qperatloos. Therefore when the goiter proper *s reached every effort 
b made to avoid the use of scalpel sd^rs or blunt dissector These 
are replaced by the cutting-sealmg eJectnc current, exactly as b done in 
the case of a malignant growth m which the desire to seal the blood and 
lymph c . h anneb fa even more Important 

The bed from which the goiter b re m oved fa now carefully inspected 
any bleeding points that appear are sealed with the current, and the re 
’Tablin g edges of the capsule arc approximated with plain catgut A drain 
of soft small rubber tubing fa Inserted as a routine In three cases dosure 
has been effected without drainage, but In one of these there was a con 
sidenbie collection of serum. In one rji<^ a small beroorrhage developed 
^as readily controlled by pressure dressing The skin fa dosed bv 
fine iHk sutures and the drain fa removed In from 24 to 4B hours. 

Aneathetic. — The anesthetic of choice in these cases of goiter fa o 5 per 
<^t procaine hydrochloride used locally One hour preceding the operation 
ll» patient fa given morphine sulphate grain (16 mg ) and scopolamine, 
T/150 grain (04 mg ) With this anesthetic no precautlocs need be taken 
on account of the electncal current 

iTilroui odde gas may be nsed without undoe fear of an explosion 
ether can be used. In the fatter two cases a wet flannel roll b placed just 
the lower edge of the mask, and farther protection against the fumes 
of the ether reaching the electric q^ark fa provided by a rubber apron placed 
^J^the anesthetic frame and held tightly by dips against the skin of the 
and chin. In all but one of the cases In thb series local anesthesia 
used. 
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OT cutting dectrode, It must be done aukkly and accurately la order to 
obtain a dean<ut Imdslon throu^ the akJa. 

The next step U to seal the numerous small bleeders exposed by tbe shin 
incWoiu Tbe assistant In charge of the generating madiine chaiffls the 
switch from a cutting to a searing current, and tbe operator then tooches 
each hemostat In turn with tbe of the active electrode (held in the 
pistol grip) The current passes down tbe hemostat and teals tbe end of 
the vosd thus eliminating the use of a ligature. Throughout the entire 
operation praetkahy all \'esseU are s^led In this manner instead of being 
ligated. The usual exception fa the superior thyroid arteries, which as a 
further precaution may be both ligated and sealed 



Fej. m- — N evta pt)OQetU<NDi occuniof on ll» ubdomn of ■ roiroa wojoa^i- 
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Fni. 94- — Rooh ebUlPed bjr rieclrodefkcatioa iflef ndlain tilled. 


The assistant next turns the switch back to the cutting curreit and 
tbe operator proceeds to expose the ihyrofd gland. TTie fndiion is oow a» 
tinued with the cutting electrode down through tbe platjsroa *”°*‘^*^ 
the skin and the nlatyima flap * are dissected upward and downwara ^ 
usual distance. These akin Pa pi arc retracted by small noocoodoOTtg 
retractors made of a hard fiber The cervical fascia is now exposed 
indsed down the middle. It is then freed from the capsule of the 8^™ 
by blunt finger dfaseciion or by a Koefaer dissector and Is retracted WeraDy 
along with the sternohyoid muscles by noncandocting retractor*. UTicn in 
tbe case of a very large goiter It Is neceisary to Indse this mosde on ow 
or both side*, this IixisJon fa ifkewise done with the cutting current in 
many cases In which tbe muscles have not been overdfateDded by a arge 
goiter thus enhancing the of tbdr retraction It Is necessary to 5*“* * 
transverse indiioo as weD as the vertical one and to turn back the four 
muscular flaps In order to expose the ^ter 
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fcria that haa shorni the leaat evideoce of a postoperath-c thyroid toiicosB- 
It would aeem logical to ascribe this to the same scaling of the blood and 
lymphatic channels, thus preventing the escape of toxic substances from 
tie cut thyroid gland 

I am not yet ready to say that this will be my method of choice In 
e^TTy case of thyroidectomy I am however convinced that It is by far the 
roost rational procedure in all cases of malignant growths susceptible to 
being attacked by dectfosurgery For the same reason it would seem an 
cqnaDy rational procedure In malignant conditions of the thyroid or in 
severe cases of teede or exophthalmic goiter 


Disadvantage! — i The machine for the generating of this electrical 
surgical current b large and cumbersome and b transported from one 
ho^tal to another with great tnconvcnleoce It b an expenslw apparatus 
and therefore wHl usually be purchased only by surgeons or bospitab 
Interested especially in malignant conditions or by those who may come 
to recognlie Iti value In thyroidectomy Its general nsefuiness fa therefore 
greatly limited 

a The surgeon most have at hand a carefully trained assistant who 
niulerstinds the mechanism and who can manipulate the vanous switches 
that modolate the current from the hght cutting stage, through intervening 
to a heavy dectrocoagulatlog curreoL Unfortunately there are 
only a few persoca trained to operate this part>cular machine 

1 It requires considerable expenence to use }u5t suSoent current to 
make a dbin-cat Incuion In the akin that wID heal as readily and with 
“ little remaining scar as follows a properly executed scalpel indsioo 
‘I’lth practice, however this can be accomplished If too strong an electro 
“•ffilatlng e u T T e n t fa used In sealing the blood vessels, one may have a 
greater amount of serum drainage than b the rule when hemostats and 
llgatmes are used Here again experience with the current fa necessary 
to overcome thk difficulty 

4- Care must be us^ not to aDow the current to come in contact 
a benxjttat lying across the skin or a metal retractor otherwise, 
of the skin or of the tissue under the retractor will follow to a 
depending upon the strength of the current Thb of courae, can 
be easily avoided 

CoTJclualcma. — i The value of dectrosorgery In the removal of roalig 
growths of the breasts and other locations where it fa possible to 
“f*ck then by thb method has been enthusiastfcallv endorsed by aH 
•'rrgeons famihar with its use There fa no question that thb method 
prevents the escape of cardnomalous cefls into the blood and lymphatic 
streams It reduces the amount of shock and gives better bemostasta. 

2 In thyroidectomies this method premils the escape of toxic material 
Into the gcoeral drcnlatloo during the operation, resulting therefore In a 
2®'^cicei>ce devoid of the severe reaction often seen in these cases. It 
Mortens the operative pjeriod by eliminating the ligation of a large number 

'■'•sell. It ghTs a convalescence almost completely free from pam, 

t It has the dbad\‘antage of a cumbersome machine the need of a 
aKbtant to manipulate the machine and the added expense of 
two items But In spite of these disadvantages thb method should 
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Number of Cues and Postoperative Course. — Only 15 thyroid* 
ectomles have been performed by means of the eiectrosurgical current. The 
method Is still bdng studied and compared with the Immedltle tnd lite 
results In patients q^enited on by rrwans of the scalpel with the usual technic 
All bat 3 of these is cases were extremely severe types of hyperthyroidism, 
with marked loss of weight rapid Irregular pulse rate, and. In foor of the 
cases marked Involvement of tnc heart The basal metabolism rates varied 
from 35 to 89 

During the Immediate postoperative convalescence 1 have marveled at 
the almost complete absence of pain In every case at least 10 of the 
patients have been completely free from postoperative complaints In no 
case has the temperature been elevated above 1014 F (38 s® C.) thb rise 
occurring in two cases on the secood postoperative day Six of the other cases 
showed an elevation in temperature to 100 F (37 7 C.) 00 the secood 
and third days with rwrmal temperature during the remainder of the con 
valescent period Five patients showed T>ofmal temperature throughout the 
postoperative period of convaksccDce. 

The basal metabolism rate in all but three of these cases receded to below 
10+ by the end of three werf:s. Only one patient showed a hi^ rate 
four months after the operation. He bad a preoperatlve rate of 59 + and 
four months later the rate was 35 -f altbough from a dlnkal ftandp^t 
he could be classed as having recov e red One patient In the series had a 
rate below — 10 namely — 


Advantages — Although this Is too small a series of cases to justify 
positive cnnduslons a few definite advantages are apparent 

I The time of the operation b dcfinltdy shortened by this roetbw 
through the sealing of the bleeding vessels rather than the use of the 
time-cocBuming method of applying ligatures. 

a In every case, even in the most serious with marked 
volvement, there has been a complete absence of pcotopermllve 
One patient was In such an extreme condition that the family phyricnm 
called at the bosphai just before the operation and begged both the 
patient and his wife to forego the opcrmtlon staling that be would sorely 
die If Bobmltted to tlds ordeal yet the patient made an absolutely normal 
recovery free from aH shock and pain 

3 A aravalescence so free from postrawative pain that even t^ 
ronarks about the complete I wrtf of suffering fa almost the universal rule- 
This result ocemring In a group of patients who are muaDy emotional given 
to complaints, and often empathy b especially noteworthy 

4- \lhien one has used the electrosurglcal m^od m the removal d a 
large number of malignant growths fai breasts toegnesk Ups, and parotlu 
glands one becomes deeply In^reaeed with the bloodless field, the ^ 

pwstoperatlve shock, aixl the freedom from postoperative pehi 'The gmtest 
Impreaolon, however and the greatest sane of Bocurity Ue In the 
blood and lymph almultatieouslv with the indslon in and around 

the malignant growth. TTie old fear of opening up channels for the 
of corcinoTnatous cells to some other ports of the body b at ance eUmlnateri 
to a great extent. 

The same principle bolds true In the removal of a very tende goiter by 
the ekclrosurglc t 1 method. There hw been no case thus far In thb small 



Brain Lesiona 


Ckcptar xoi El 

nj 

a(kb a compUcatJon to an alrrady bl^y compUcatod procedure. Yet, in 
ma^hig a review of the early hbtoriea for purpose* of this present com- 
municatiaD I find it expressly stated over and over again that the par 
dcolir procedure in question tbougb an ex tr e me ly prolonged and arducnis 
perfonnance, was ooe which, wfthoat the electrosargfcal adjunct, woold 
have been Impoesible to carry throofl^i to a safe conclusion. 

During the two j’eara just j^lgpwj since we hesitatingly began to «nplpy 
the currents In craniocerebral surgery 547 operations for tumors have 
been performed. Though for soroe ol these oper^ons the electrical methods 
were not essential, there were few of them evni when no tumor was foimd 



uxZl? ^ — Sbowtn* ■ utloo m»tk by tlrttrxJolccatloii. The lear noted wi* 

Closed by as attemft at erdrion. 

9a.~-The RKdt obutned. E3c cliudql ccatloc has bm fooad aaUslsctoiy for the 
r**»r*] of tattoo mrtra 

in which they could not advantageously be employed. The cmim ts are 
osefnl even for such trifles as brushing the surface of the dura with the baD 
electrode fn order to seal the tom menJo^al veins, from which persistent 
may iometJtnes try one's patience or nmllariy (or checking the 
P®wtently ooiing points on the under surface of the rrfeded bone before 
‘^•/^Iscement, or for electrocoegnlatfng some refractory vessel on the 
tacised dural margin To be sure muscle implantation bone wax, and silver 
ch^ha\'e long been used for these several purposes and they cannot be 
wbefly dispensed with even now but 00 the whole electrical roetiiods usualiy 
to tccompllih the same ends more expeditiously 
f 20 year* have passed wnce Pozxi announced to the Academy 

01 AledidBe m Paris a method for the cure of malignancy by the action of 
from the terminal of an Oudin resonator a procedure termed ful 
SuraiicQ,” as i>r BoN-ie mentions In his introductory note Slowly and grad 
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b« seriously conildercd In every case of a malignant disease of the thyroW 
and in extreme cases of tcoddty with hypefthyroidbm. 

Dr Martin B Tinl.cr of Ithaca N Y at a recent meeting of 
the American College of Surgeons, stated that he found the hjgh 
frequency knife to be successful In goiter operations- He stated that 
‘ electrosurgical outfits have been by a number of outstanding 
surgeons in this country for a good many years, especially In the 
management of malignancy Their odvantages have berame ap- 
parent to many memwrs of the profession and I believe that shortly 



Fio. «5 — plamaUwa tratal bj Ua dokoUlce metbod. 

Fkl if6 — Sbowtng tbe good coiiartlc result obtiincd. 

an electrosurgical unit will be considered a necessary part of 
modem operating room especially where much goiter surgery is doce- 


Electrosuboert in Brain Lestons 

Great advances have been made In the use of the various electro- 
surgical methods In brain surgery Tbe following is quoted in abstract 
form from a F>aper entitled Eleclrosurgcry as an Aid in tbe Removal 
of Intracranial Tumors by Dr Harvey Cushing which was pub- 
lished In Swgery Gynecology and Obstetricz December 1918 

There fa no pahuayiiig that tbe employment of the Bovfe Unit or any 
other fpnn of irrent generator as an aid to the removal of brain tumors 
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fitfng hemostaafa tliat have largdy put a stop to operathig by the clock 
It has been equally slow to adopt the pnndples of clectrosorgery which 
from a technical standpoint, are Ukdy to be no leas re\t)lutlonmng 

At a recent meeting of the Amencan College of Surgeons Dr 
Ernest Sachs of SL Louis llo said that from his expcnence electro- 
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ually thb procedure has been modified and extended antfl for the treotroent 
chleily of cutaneous lesions and of orifida! molimiancy U has ^loed es 
thuslaitlc od\T3cates 

SurRery Is a conservative art It lakes lo novel methods reluctantly as 
an old d^ to new tricks. It was slow lo adopt the ligature, slow to adopt 
the prinaples of antisepsis slow to adopt the fastidious teennk and paliii- 
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matteo worm 
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the same resuit ts a fact tiiat depends entirely upon tie tndmdoal’s surgical 
tedmlc. It sbtmJd be empbariacd again therefore that dectrosurgery cannot 
be said to have superseded the basic pnndples of osteoplastic cranial 
operations and ttunor removal 

It has been our eipenence that one is Ukdr to hurry the procedures 
of electrocoagulatlng vessels or inosing brain tfssue. As has been pointed 
out, the use of a strong current to dectrocoagulate a vessel may cause it to 
erplode and to defeat the object for which It is intended- It is cerUin 
that the electrodes are of no seivicc whatever in a bloody 5dd which does 
not allow one to see the bleeding or oozing point 

It a of course understood that an electrtaurgical apparatus should not 
be used during the administratloo of a general anesthetic. The possibility of 
an explosion b too factual to be dismissed consequently the operations In 
which the electrodes are used are performed under local anesthesia. The dis- 
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®eirt b to be pr ri m e il to dther mUnin or electrcutoiccation In lib type of case 


i^vantagc of a general aaestlwsia, such as ether in intracnmlal opeiatlocs 
a well known so that the necessity of a local anesthetic In Itself is of value. 
However It must be realized that many Individuals ate not suitable paPents 
'or the me of local aneathe^ In such circumstances we have taken the 
of nsnovieg the ether bottle from the now and have placed a 
^ cloth between the patient's face and the operative fidd while the unit 
b In use. 

aallsfied oursdves that there are no untoward or disturbing 
^“^ucatkaa doe to the use of thb apparatus la intracranial surgery As a 
b ^ Immediate postoperative conmlescence In aH the cases 

whicb It has been ojed has been amoolb and uneient/al We hai*e neirr 
thb proop of cases because of secoodary hemor 
wtber do we believe that any greater eunount of postoperative edena 
'wwi ha use. In conclusion, we believe that 
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2 By means of this method brain tumors can be dealt with that have 
been Inoperable heretofore and tumors that were operable can now be 
removed with greater safety 

3 Tbe technic of this procedure takes time to leam, and as our ex 
perience Increases atui Its possibilities are realized more and more can be 
accomplished with it In the future, Gynec Obsl^ p 505 (Feb ) 1931 ] 
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The following relative to brain surgery, Is kindly contribated by 
Dr Loyal Davis Professor of Surgery of the Northwestern University 
Medical School 

There can be no doubt that the use of dectrosurgery adds a campl« 
piece of surgical equipment to a technic already dependent upon metlculou* 
attention to detail for Its success. The surgeon of course does not have to be 
acq u a inted with all the laws of dectrfcal phyiks to employ such an tp* 
paiatus successfully However a thorough acquaintance with its performance 
obtained upon experimental structures Is necessary before one should attempt 
Its use du^g a complicated surgical procedure. Even with such a 
lion the advantages and limitations of Ita use are indicated more dearly by 
practice. That some surgeons may find It of more value than others to gain 
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not as greatly to be feared when the hi^ frequency knife is employed 
as after the cold scalpel He further states that he has performed 
tve laparotoTTiies for p\iipose of div\dmg extensive inlia abdowinal 
adhesions by the electrosurgical kmfe with no recurrence of the 
adhesions as evidenced by the pennanent disappearance of the char 
adenstk discomfort caused bv them In a recent commumcation 
Trowbridge stated that be had successfully performed nephrectomy 
and hysterectomy and had removed a renal calculus by means of 
the high frequency kmfe 



11 — Cirtr iKiio »n*k«ta uid Decitsb of booe fwn nettkirt ndkem tmtnwjt 
|i%«i bjr iBotber phyctekn Pali^ ahiKot io*t BJe from hmorrtiJjt 
Fku ttj— Remit of ooe etcctrocoarobtloD oppTtUoo- 


ELEcntosuRGav CN Tire Gentto-Urinary Field 

The same Indications for eIectrosurger> exist In the genito-unnary 
w In the gynecologic field This can be extended m the male to pros 
latectomy throu^ a suprapubic opening by means of the high fre- 
knife Some surgeons ha\'e advocal^ employing a wire loop 
u the knife m the use of the high frequenev cutting current for sever 
fug and removing the median bar of the prostate by way of the ureth 
^ route through an operating cjrstoscope as an Impro\*ement over the 
Bottini operation 

Excellent results ha\T been rqwrted bv surgeons who are in a pod 
** to Judge of the merits of decUoyirgery uv this 6.eld The sue 
^^ful removal of jiapillonias from the bladder by means of the high 
Jff^ency current through an operating cystoscope which was first 
by Beers and \'erlfied by many others is Impressive to those 
ts operation performed The treatment of such lesions 

^ been revolutionized by the ad\’ent of dectrosurgical methods 
ba\-e successfully stopped hemorrhage and removed numerous papD 
of the bladder by the high frequency method The first one m 
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r BectrosUTpery Is a distirvct oddltlon to Ihe neurologic Burgeoa’s anna 
roenUrlum It does not howrver, completely Bopersede the wdl-eftabllahed 
prlndplea of osteoplastic cranial cereb^ surgery 

s At present It may be employed to Its greatest extent in the removal 
of meningiomas In particular to the relatively Inaccessible menlnglomis. 

3 The Improvement of the use of eledrosurgcry In the treatment of 
gliomas offers the possibility for Its greatest contrfbuticn to the surgery 
of the nervous systeitL 
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Electrosusceby in Gyhzcolocv 

Electrosurgical methods have a very definite value in a wide range 
of conditions of Interest to the gynecologisL Among the minor lesions 
In this field which can be successfully treated by the clectrodesiccation 
method arc venereal warts leukokcratoses leutopIaUa condyloma 
moles (simple and pigmented) chancroids angiomas some locahw 
cases ef pnintus (of nerve or ecicmatous origm) urethral caruncle 
urethral prolapse erosions and infected Bartholm s and 
glands lupus fissures fistulas of vagina and rectum polyp* 
lomas of the bladder (operating tbroagb a cystoscope or a su^fwhrc 
opening) papillomas of the vagina, cervix, and rectum erosi^ o 
the uterine cervix, endocervidtb hemorrhoids epitheliomas chancre 
(Influencing the treatment and progress of syphilis) and carcinoma 
of the cervix In combination with radium. , 

The larger growths may be treated by the more powerful cca^ 
tlon method The high frequency knife has a wide field of useful 
In pelvic surgery such as hysterectomy through an 
cision and evidence b accumulating that the future for thb 
b promising throughout the wiiole range of gynecologic surgery 1 
b also true of surgery of the upper abdomen and thorax An in 
esting observation has been made by Trowbndge, that adhesions 
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tiie lesion can be removed with the same ease and simplicity as though 
it were on the skin surface The wound will heal readily if the patient 
IS normal and some notable results have been obtamed 
I have had under my observation a case of squamous-ceD cardnoma 
which was treated by this method and the patient has been free from 
recurrence for lo years In e3rteQsi\*e caianoma of the lar>'ni, com 
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1910 was a bleeding papilloma almost the siie of a hen’s egg. The 
patient, on aged man, lived for seven years free from recurrence. I 
nave found from experience, however, that unless the lesion Is benign, 
it should be treated through a suprapubic Indslon and an opening into 
the bladder In this case other methods may be employed in conjunc 
tion with the electrosurgical method 

ELECTBOsimcEKY IN Eye Sinuses Ear, Nose, Thboat, and Lasynx 

Electrodesiccation may be employed in the following eye lesions 
without causing a contmeted scar neoplasms of the eyelid canthl, 
bulbar and palpebral conjunctiva, such ns epitheliomas sarcomas, 
warts, moles, nevl, dry granular conjunctivitis, trachoma, leuioroa, 
refractory comeal ulcers lupus, permanent removal of cella from eye- 
lids when indicated xanthoma, chronic local infections, etc. When 
complete exenteration of the orbit and adjacent sinuses Is indicated 
or i^en adjacent bony structures ore involved with disease electro- 
coagulation, in many Instances may be relied upon to accomplish 
superior re^ts proWded the technic Is thoroughly understood Great 
care must, however be taken to avoid injury to orbital bones, else 
the dura will be exposed and meningitis wHl result 

The same types of lesions noted In the preceding paragraph, oc 
curring on or in the ear canal, may be successfully treated by dedro- 
desfccaUon or dectrocoagulatlon the choice of method depen^g upon 
the extent of the disease It might be noted as a matter of interest 
and to illustrate the delicate action of the current, that small granula 
tions of the tympanum may be removed by electrodesiccation without 
tojunng that delicate structure, so great is the refinement of its 
controL 

Lesions on the nose of the same type mentioned above may also be 
successfully treated by electrosurgial methods. 

Electrodesiccation hns been found useful in the removal of hyper 
trophied turbinates polypi, papillomas epitheliomas etc. of the nasal 
mucous membranes without causing the hemorrhage inadent to the 
use of the cold scalpel 

There are numerous indlcatioas for electrosurgery In Its different 
forms in the throat, such as tonsillectomy removal of pjapfllomas 
lupus, leukoplakia, and certain malignant lesions. The clectr^esicca 
tion method is satisfactory for the removal of accessible papflJomas of 
the vocal cords This operation ran be performed by dther indlred 
or direct vision through * laryngoscope . 

Cancer of the larynx, however should not be treated through the 
mouth, owing to impossibility of doing complete work, and also owing 
to the haiard of Injuring normal structures. It Is preferred that a 
preliminary tracheotomy be performed and after that a laiyngoto^ 
by a longitudinal incision. In thi< manner the lesion can be 
exposed an ! palpated to determine its location and character Then 
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bcnwcr regarding the value of this method some commending and 
others ccmdemning It This has caused confusion m the minds of 
those who are sincerely seeling authentic information. 
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plete l^^omy b someUmcs Indicaled, and in this work the dec 
troturgtcalUlfe may be found to have a &dd of UMtulness. 


ToNEiiiicTouY ny ELEcuosinraicAL MmioDS 

May I slate at the outset that It is the opinion of conservative 
laryngology that electrosurgica] methods will aot enUreiy replace 
ijh! ^ “f® y«>ra) owing to satisfactory retulU 

Mtainal vriih the latter la the average case. This Is probably true, 
but It IS also quite wcU known that In certain instances there Is a 
dist^t contraindication to the open operatJon> If therefore, electro- 
surgic^ methods can be used In such coses with the hazard 
thm there is a valid reaion for Including them among the methods 
to w considered by laryngologists when unusual conditions exisL 
Exp^ence with electrosurgical methods in tonsU work has been 
multiplying and while discounting the ultra laudatory opinions of 
It now appeam safe to say that some electro- 
surgical methods may be relied upon as worthy substitutes for the 
open operation in cases where there la a distinct contralndicatioo to 
Its use especially in the case of adults This Is true, provided a proper 
and a^dardlted technic is employed Three electrosurgical methods 
nave be^ advocated for tonsillectomy, namely the high frequency 
anare electrocoagulation (diathermy), and clectrodealccallcai, which 
In turn wfD be briefly discussed 


High Frequency Snare. — A few laryngologists have suggested the 
use of the hi^ frequency snare for tonsiSectoiny The same current 
used for cutting (blpoUrl Is passed through a metallic snare, and 
the t on s i l is removed by the same technic as in the cold snare opera 
tion, except that the current is used while the snare separates the 
tonsil from its bed. Its advocates claim that the possibility of hemor 
rhage is less and tliat It has the further advantage of sleriHiing the 
operative field. While it undoubtedly hwy these advantages it has not 
been adopted for general use because of the greater care necessary 
for ^ proper control of the current, lest other slrndures in the throat 
M damaged. In common with any known method the danger of 
hemorrhage Is, however, not entirely avoided r^artfless of primary 
capillary sealmg. It would not bo entirely safe to depend upon It 
permanently to seal the normal or anomalous larger vessels that may 
be encountered It is doubtful what the future appraiscTTtcnt of this 
method will be, but at the present time, at least it is rmt as popular 
as the electrocoagulation (diathermy) or the elfrctrodesiccation meth 
ods (unipolar) for tonsillectomy 

Electrocoagulation (Dlathernijr) — ^The electrocoagulation effect 
pr^uced by the bipolar d Arsonval current of big h amperage and low 
vmtage has been widely employed during recent years for the removal 
of tonsQs with a fair measure of success. Published opinions difieq 
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Method No. a la perhaps more generally In use than the others and 
is quite sadafactory If correct technical rules are observe<l 
Jlcthod No 3 bids fair to be popular also and those who employ 
ft believe ft satisfactory 
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Paradoxical os it may seem, the different estimates of Its valoe may 
all be correct, each depending upon the point of view This is ei 
plained by the fact that high fre^ency currents are characterized by, 
and 8ubj(jct to, great flexibility, Mlh as regards the mode of prodoc 
tion and also in the effect pr^uced by them In the tissues A wide 
range of effects can therefore be obtained from their use, depending 
to a great extent upwn the construction of the apparatus which gen- 
erates the current In such details as the capacity of the condensers 
the number of windings and the thickness of the wire m the primary 
and secondary colls and in the solenoid to produce the proper Indue 
tonce the chameter of the spark gap to insure the correct resistance, 
and lastly the technic of applicatloiu 

For example ten curators, conceivably of equal ability and eiperl 
ence, might in all sincerity and accuracy repmt their findings but 
with no two of them exactly agreeing TTila is explained by the fact 
that none of them employed the same electrical factors nor the same 
technic in their work Thus the views of diverse nature are explained 

In the course of development of any Important Invention, a con 
dition of uncertainty is to be expiected for a time until all factors are 
standardized toward the end that maximum effidency will be attained 
by all employing them. 

There are four methods in use for employing dectrocoagulalicoj 
(diathermy) in tonsillectomy 

1 Destroying the tonsil as completely as possible at one opera^ 
employing an active needle electrode, and a pass i ve metallic electrode 
on the back of the patient 

2 The removal of the tonsD In small portions m a scries of treat 
ments employing an electrically activated straight or booked needle m 
the active elective Multiple punctures In the tonsils are thus TOCie 
and the mdlfferent electrode Is placed upon the back of the patl^ 

3 The use of a metallic ring electrode which encircles the 

and when pressed inward exposes the lonsfl to view, and also acts 
as the indifferent electrode The active electrodes are straight or 
hooked needles insulated except nt the point, and the tonsils are 
removed little by little In a series of treatments, also by means of 
multiple punctures 

4 The removal by means of two insulated booked electrode 
clamped together like a tonsil forceps and used at the same time, each 
cany^g the current from opposite aides of the high frequency ma 
chine. By this method the tODsQs may possibly be renuj^ by one 
operation or better by a series of operations. 

Method No i has been discarded by most operators because the 
inflammatory reaction Is too great and the danger of destroying 
adjacent structures in the throat and of secondary hemorrhage is to 
be seriously considered as a possible hazard. It is therefore not recom 
mended for general use 
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A wtolc gamut of effects may be produced In tissues by the various 
manifestations of electrical currents some of which are desirable for 
the treatment of certain lesions though contraindicated for others 
I prefer to speah m defimte terms of effects when possible, rather 
than of general methods For example the term drugs will hdp little 
in prescribing for a defimte ailment whereas digitalis” can Instantly 
be recognized as the particular “drug’ to be administered m certain 
heart lesions The use of such terms as ele ctr o su r g ery diathermy 
endotherray etc though proper m their place as general terms is 
therefore analogous to the use of the term ‘‘drugs which Is indefinite 
in description of the particular drug actually employed whereas elec 
trodesiccation selected from a wide range of thermic electrical effects 
is a known entity like digitalis ” and can be standardized for definite 
uses, one of which is for the snccessful rcmo\’al of tonsils as well as 
certain other lesions before mentioned Electrocoagulation can like- 
’ffse be distmgulahed from electrodesiccation with its defimte inch 
cations and again the effect of the high-frequency knife upon tissue 
is di s sim ila r to either though in turn of smlue when it would be 
improper to use the other electrosurgical methods 
It can therefore be seen that general terms are not conduave to 
a close understanding among sacntific observers while standardization 
of methods m terms of effects and spedal technic will permit of 
duplication of results by different surgeons Out of the range of effects 
of applied electricity for surgical uses, electrodesiccation electroco* 
*SUlatIon and the high frequency knife have up to this time been 
found by ciperimental studies and clinical use to be more practical 
“d^ful than others thus far recognized 

harnessing of Nature s mysterious force by patient workers m 
^ surgical field for the alleviation of human suffering is an achie\“e 
^^twmparable with the greatest in surgical nnnnU This sentiment 
has been i^ced by some of the roost critical minded of our profession. 
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Method No 4 seems a rational procedure, but Its real value has 
yet to be demonstrated since so few laryngologists have thus far em- 
ployed It- 

Inqiriry regarding removal of tonsils by the series treatment method 
among experienced laryngologists reveals that complete work Is seldom 
accomplished in less thari six treatments to each tonsil, In periods 
varying from seven days to two weeks between treatments. Some 
operators employ as many as 20 to 25 treatments Seldom Is complete 
removal accomplished in any case in less than three months, und it 
sometimes requires six months or more It would seem tliat such pro- 
longation of toflamniatlon would be objectionable, but I am by 
those who employ it that patients do not object to it. 

AH four methods have been fully described m current medical Ut 
erature which is readily available, hence no attempt will be made to 
enter further into discussion of them in chapter 

In fairness to all may I state that these methods no doubt are sue 
cessfully employed by capable men who have studied and appbed 
them but, In common with any method designed for a definite pur 
pose, some disadvantages are almost sure to exist 

BlectrodealccatlotL — From my eipcncncc with the use of all types 
of high-frequency currents for general surgical purposes for nearly 
25 years I prefer the unipolar current of low amperage and high 
voltage for tte removal of tonsfla. May I therefore not be accused of 
bias if I differ somewhat from those wbo prefer any form of the 
bipolar high amperage and low voltage current (diathermy) 

My growing impression is that clectrodericcaticm possesses fewer 
disadvantages and that It is more suitable for delicate throat work, 
than electrocoagulation (diathermy) inasmuch as there Is better con 
trol with electrodcsiccation the Inflammatory reaction Is slitter 
there Is, I think less resulting fibrotic change the haxard of s econ dary 
hemorrhage Is less to be feared the natural contour of the tonsillar 
fossa is better maintained the work Is <»nipleted in fewer treatments, 
and the results are afl that can be expected of anv method. 

Anatysis of adverse reports concerning dectrodeslccatloo In tonsil- 
lectomy reveals mlsundeiWndlng of the method and the employment 
of an improper technic 

Electrosurglcal methods for tonsillectomy should be practiced by 
laryngologists when Indicated In complicated cases, but to Insure the 
best results careful study and mastery of technic are necessary, else 
they win be disappointed with results. 

Conclusion 

The term cicctrosvrgery fa a broad one, expressing so many wws 
and means of applying various forms 01 electrical energy lor the 
removal of abnormal tissue as often to cause confusion In the miods 
of those seeking reUable information 
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A whole gamut of effects may be produced In tissues by the various 
manifestations of electrical currents some of which are desirable for 
the treatment of certain lesions though contramdicated for others 
I prefer to speak m definite terms of effects when possible rather 
fli^n of general methods For example the term “drugs wiH help little 
m presc^ing for a definite ailment, whereas digitalis can instantly 
be recognued as the particular drug* to be administered In certain 
heart lesions. The use of such terms as electrosurgery, diathermy 
endotbenny etc. though proper m their place as general terms is 
therefore analogous to the use of the term drugs which is Indefinite 
In descnption of the particular drug actually employed whereas elec 
trodesiccation selected from a wide range of thermic electrical effects 
fa a known entity like “digitalis and can be standardized for definite 
uses one of which is for the successful remov’al of tonsils as well as 
certain other leswns before mentioned Electrocoagulation can like- 
wise be distinguished from electrodesiccation with its definite Indi 
catkms and again the effect of the high frequency knife upon tissue 
fa dissimilar to either though In turn of vziue when jt would be 
Improper to use the other electrcsurgical methods 
It can therefore be seen that general terms are not condua\'e to 
a dose understanding among scientific observers while standardization 
of methods m terms of effects and spedaJ technic will permit of 
dislocation of results by different surgeons Out of the range of effects 
of applied electriaty for surreal uses, electrodesiccation electroco- 
agulation and the high frequency knife have up to this time been 
found by experimental studies and chnlcaJ use to be more practical 
and useful than others thus far recognized 
The harnessing of Nature s mystenous force by patient workers in 
the surgical field for the alleviation of human suffering is an achieve- 
ment comparable with the greatest in surgical annals. This sentiment 
has been imiced by some of the most critic^ minded of our profession. 
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Method No 4 seem* a rational procedure, but Its real value baa 
yet to be demonstrated since so few laryngologists have thus far em- 
ployed IL 

inquiry regarding removal of tonsils by the series treatment method 
among experienced laryngolo^ts reveals that complete work Is seldom 
accomplished in less than six treatments to each tonsil, In periods 
varying from seven days to two weeks between treatments Some 
operators employ as many as 20 to 25 treatments Seldom is complete 
removal accomplished In any case In leas than three months, and It 
sometimes requires six months or more It would seem that such pro- 
longation of inflammation would be objectionable, but I am told by 
tbt^ who employ It that patients do not object to It 

Ah four rakh^ hatr'e been fulty described In current medical fit 
erature which u readily available, hence no attempt will be made to 
enter further Into discussion of them In this chapter 

In fairness to all may I state that these methois no doubt are sue 
ceasfuDy employed by capable men who have studied and applied 
them but, in common with any method designed for a definite pur 
pose, some disadvantages are dmost sure to exist 

KIcctrodeaiccfttlon. — From ray catpericnc© with the use of all ty^ 
of high-frequency currents for gene^ surgical purposes for 
35 years, 1 prefer the unipolar current of low amperage and hl^ 
voltage for the removal of lonstta. May I therefore not be accused of 
bias if I differ somewhat from those who prefer any form of the 
bipolar high amperage and low voltage current (diathermy) 

My gnriring Impresrion is that dectrodesJccarioD possesses fewtf 
disadvantages, and that it U more suitable for delicate throat work, 
than electrocoagulation (diathermy) inasmuch as there is better con- 
trol with electrodesiccation, the Inflammatory reaction Is slitter, 
there is I think less resulting fibrotic change the baxard of secondary 
hemorrhage Is less to be feared the natural amtoor of the tonsillar 
fossa IS better maintained the work Is completed In fewer treatments, 
and the results are all that can be expected of any method. 

Analysis of adverse reports concerning electrodesiccatioa in tonsib 
lectotny reveals misnnderstanding of the method and the anplovment 
of an improper technic. 

Electrosurglcal methods for tonsfflectomy should be practiced ^ 
laryngologists when Indicated In compUcated cases, but to insure tb® 
best results careful study and mastery of technic are necessary else 
they wfU be disaj^lnted with results. 

CoNCumoK 

The term eketrosurgery Is a broad one e:q>rcsslng so many wa^ 
and means of applying various forms of electrical energy ^ 
removal of abncrrmal as often to cause confusion In the minds 
of those seeking reliable InformatUm. 
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ELECTROSURGERY AND OTHER PHYSICAL THERAPY 
MEASURES IN UROLOGY 

F G Hasjoson MT) 

Papillo^ of the Penis 

Vemicae acuminatae known commonly as venereal warts, although 
by no means always associated with any venereal disease are caused 
by irritation from some source usually from the prepuce. They are 
an overgrowth of the papillary layer of the stin or mucous membrane 
They are mostly papillary In type and composed of epithelium 
which Is readily transplantahlc to produce nd^boring buds They 
may resemble epitheliomas or condylomas from which they must be 
differentiated 

Correction of the irritation, whether from uncleanliness or dis 
charges often causes disappearance Balanitis and phimosis must be 
corrected to prevent recurrence and this may necessitate dreumdswn. 
While the ordinary treatment Is the application of nitric or tri 
chloracetic add if not applied carefully and the eacess mopped the 
lorrounding mucous membrane is likely to be destroyed 
The most satisfactory results arc obtained by applying lo to so 
per cent cocaine solution directly (o the growth- After allowing a few 
nilnutes to elapse for the anesthetic to t^e effect a fine needle elec 
trode is introduced at the base of the growth and it Is destroyed using 
the monopolar high frequency and a low current 
A dusting powder and a dry dressing may be applied the warts 
other dropping off with treatment or in a few days 

Chancboid 

^^ty genital nicer Is regarded as a chancre until proved otherwise 
\\Tme the Incubation period and the clinical characteristics mav be 
as point to a chancroid it is the golden rule that no treatment 
*bould be started until an absolute diagnosis is made The dark field 
®**®lnalion for Treponema pallidum is posldie m well over 90 per 
^t of untreated cases on the first examination For those sores which 
nave received local treatment, especially preparations of mercury It 
‘*^^**ntlal that all this be removed and ^ suspected ulcer cleansed 
^ bathed in normal salt solution by repeated appbcations The 
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and with progression may break down and discharge pus from sec 
ondary Inaction or become a lesion like the initial focus 
As epitbehoma is uncommon before the fortieth year the diagnosis 
is made by exclusion- Biopsy is not recommended unless just prior 
to operative procedure as it has a tendency to promote metastasis 
Similar to cancer elsewhere in the body the prognosis depends 
largely upon on early diagnosis with prompt and effiaent treatment 
The later m hfe the condition develops the slower it seems to grow 
Prognosis is good if seen early and wblle it has been stated that 
should inguinal ly mph node involvement occur cure is doubtful yet 
many are reported 

Roentgen rays surgery diathermy and radium are the agents em 
ployed in the attack, either alone or combined but it depends upon 
the site and duration to some extent. Surgeons have stated that the 
qjithelloma Involving the fiinn<t or distal third of the penis may be 
treated by partial amputation but that which extends to the middle 
or proximal third demands extirpation 
fteoperahve roentgen-ray therapy of not more than one treatment 
IS always advised. A preliminary block dissection of the inguinal glands 
fa carried out prior to the radical surgery on the penis These glands 
inay be destroyed by diathermy by placing the flat disk active elec 
trade over the glands after exposure by the incision and slowly 
heating until the glcr-ed finger cannot be borne on the tissues and with 
rapetluon Due care must be given to the femoral vessels which lie 
beneath. 

The partial amputation is earned out with due respect for the skin 
flaps and placing and suturing of the cut urethra to prevent con 
tracture and stneture formation of the new meatus 
Complete extirpation is performed in the same manner with the 
new urinary meatus brought out to prevent stricture formation 
Intensive postoperative roentgen ray therapy is routinely advised 
Complete emasculation is rarely employed and In recent years there 
to be a tendency whether warranted or not, to avoid the knife 
because of discouraging resultant metastasis and to employ measures 
Ih^ produce no mutflation with tendency to regional metastasis 
Diathermy has been used m the treatment of epithelioma employ 
tng the bipolar current with the Inactive electrode beneath the sacrum 
tnd a flat disk active electrode General anesthesia is not necessary 
^ cancerous tissue is destroyed by the slow process of thermo- 
ri^occagulatlon avoiding all sparking and the coagulation Is 
^^rried out well beyond the diseased area to the normal healthy 
to insure complete destruction of the growth 
Tm same procedure as detailed above is carried out with regard 
^ the ioguin^ glands Preoperative and postoperative roentgen ray 
^py is advised 

rjiHt k ” Widman report a senes of cases which were treated by 
ratUotherapy and electrocoagulation. Certain cases respond better when 
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physician who nfgiects this dark field examination or if not possess- 
ing the fadUtics to carry out this procedure, fafis to direct the patient 
to where it am be done is guilty of moral tnalpracbcc, at least 
If dark field examinations be negative for three or four successive 
days, and if the Wassermann re^tlon be negative, local treatment 
may be applied It is wise to continue weekly Bcrol(^c exandnatioos 
un^ the sixth week or the secondary penod hM been passed 
Many chancroids can be cured by correcting the bygiemc habits of 
the patient, as undcanliness U usually the forerunner There are many 
remedies offered for cure such as application of caustics and adds 
but the wnter has found that oyatals of argyrol are very effident and 
where this b unsuccessful or by reason of the phagedenic spread, the 
method recommended by Robbins and Scabury is applied 
The chancroid is cleansed and a lo to to per cent solution of 
cocaine Is aOTlled directly with a swab which is bdd in place several 
minutes A liberal applioUkjn of 25 per cent cupric sulphate is made to 
the excavated area, and with the monopolar current of the diathernw 
apparatus and the vacuum electrode, the nicer is compictdy fm 
gurated, care bdog dven to cany the destruction well imdCT the 
undermined edges and beyond. 

Corbus has pointed out that using a fine needle as an electrode and 
desiccating the sore rather than sparking it, Is superior as it does 
not carbonlxe the tissues and at the same time permits greater heat 
penetratwtt. The grayish-green area b now covered with a thistly 
powder and if there abould be any spread, the procedure 
repeated. Usually In a few days the phagedenic ulcer has been changed 
to norroal, healthy granulation Uasue. 

The accompanying unfiateral Inguinal adenitb may be treated wim 
diathermy If seen before suppuration occurs. The szoaOer electnxb b 
placed over the Inflamed gland and the larger one beneath 
locks and treatment given for 40 minutes repeated dally Sb<^ 
suppuration occur inc&Jn and enucleation of the gland are indicatea 

Epithelioka 

The etiology of cancer of the penb b unknown but It has b^ 
recognired that a long and adberenl foreskin, with 
lion from smegma and a chronic balanoposthitb, predisposes Epithe- 
lioma among the arcumdsed b rare. 

Thb condition arises on the glans or prepuce, frequently on the ^ 
of an old scar formation Keyes reports it mav start as an iMoratea 
nodule under the skin or as a patch of leukoplakia. Beginning as a 
wart on the akin or an ulcer it becomes deeply ulcerated with 
lating or cauliflower-like growth* with a foul scropurulent discharge. 
It may spread and involve the entire penb and adfacent structin^ 
It b slow growing and pain fa usually not an early ^rmptom, 
regional lymph nodes are reported as becoming involv^ rather late, 
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ducmg fever or who develop influenza or acute febrile conditions 
Santos in ha expenments reported that 43*^ C (1094 F ) for 76 
mmirtcs 44° C (in 2 F ) for S4 wiautes and 45 C (113 F ) 
for 37 minutes were necessary to kill gonococd It has been shown bv 
others recently that m vtiro the gonococcus will survive 30 minutes 
at 45 C (113® F ) The pomt is whether expenmental studies of 
the gonococcus grown tn rntro help us determine their relative re- 
slstince in the tissues It may be analogous that despite recent 
research to discover a chemical gonocoedade the urologist frequently 
returns to the old established irrlgant — potassium permanganate — not 
withstanding the fact that its germlddal properties are much less than 
many others It would seem therefore ^t if by applying diathermy 
we CTcate an unfavorable condition for the viability of the gonooKcus 
without disturbing the mucosa we are accomplishing enough to war 
rant its tiiah 

Nagclschmldt with reference to the male urethra, states Theo- 
retically it would be easy to apply heat deeply with diathermy but 
practically it is quite diflerent In order to obtam an even deep beat, 
ooe must apply diathermy with low amperage during a long time It 
18 technically very diiflc^t to diatherroatiie the whole urethra far 
into the bladder wkhout heating up some places too high. In the pars 
pendula no difficulties appear As soon as we reach the root of the 
penis it Is impossible without speaal technic to heat through the 
urethra m all direaioos with an c^eo temperature Corbus and 
0 Conor m them book state It Is a firm belief that ultimately the 
technical difficulties which so far have prevented the absolute per 
fection of this method will be solved 
The use of medical diathermy in the treatment of acute gonorrhea 
^ been upheld by many authors — Roucayrol Seres Walker Watson, 
Canovas Curabertmteh and Robinson Corbus and 0 Conor Gomez 
Gastano H. Schmidt Nagelschmidt, Shohan MacArthur RedewiH 
^ others — but has been discounted by recent textbooks of urology 
wtably those of K^es Pdouie and Eberhart in this country and 
AlacDonagh of England 

within the scope of this chapter to discuss the physical 
which govern the development and appheahon of the type 
suitable for diathermy It is sufficient to state that should 
^ ^ employed it is essential to get a good machine which 

^ deliver aH that is expected of it with a margin to spare It should 
capable of dehvenng 2000 to 3000 tna. in a steady volume with 
•Ppredable variation over a penod of one hour Small machines 
mn ‘^ohig tha do not produce results WTiether a portable 

a desirable is a personal decision We like a portable machine 
^ moved from one room to another <7r even to the 
MacArthur in a personal communication Informs me 
can ^ * large machine with connections such that two patients 
* heated at the same time Of the greatest importance are the 
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radium is applied together with roentgen ray therapy Amputatloo was 
arried out by electrocoagulation at approximately the junction of 
proximal and middle third, without regard for the urethra. There Is 
DO record of stricture formation and fa a peraooal communication I 
am told there was none. W^le the method of amputation with elec 
trocautcry produces a bloodless field most surgeons would regard 
the abandoning of the new urinary m^tns to Its fate as hazardous 

Gonojuiheai. UaETHRms 

Electrotherapy with the production of heat in the tissues in the 
treatment of gonorrhea Is by no means new yet the evaluation of this 
method has not been firmly established This may be due to the mis- 
leading and colorful statements of enthusiasts or to the doleful ne^ 
tive confirmation of the doubters Then is no specific cure for 
gonorrhea and, as diathermy is the production of elecdricaJ heat, it is 
useless to expect results other than those derived from beat actively 
generated fa the tissues- It Is a biologic finding that under aD condi 
tions beat up to the optimum point Increases the activity of tissue 
cells, and down to a minimum point decreases the activity of the tissue 
cdls which leads to the conclusion that the production of beat to 
the body tissues Increases ceQ activi^ and thus the iofiammatory 
reactions to an imtant are greatly accelerated 

Medical diathermy has l^n i^arded as having marked analgesic 
properties It mcreases cell acUvlty and hyperemia, with its resulting 
slowing of the blood stream due to the dilaiatlon of the blood vessel 
walls It increases dlapedesls both in rale and amount, and accelerates 
phagocytosis It produces a deleterious effect directly upon the favad 
ing irritant and decreases the amount of scar tissue formation as the 
first changes fa inflammation arc accelerated and also reabsorption 
takes place faster 

The contraindications to diathermy arc few bat must be understood 
It cannot be substituted for surgical drainage to a collection of pus — 
as diathermy may aggravate the condition and septicemia results 
It should never used where there has been any hemorrhage or 
where there Is possibility of any 

The gonococcus has long presented cultural difficulties making It 
next to impossible to obtain growths except under the most favorable 
conditions as the pus obtained at epididyrootomy Recently with the 
introduction of the calf brain media and attention to hydrogen-ion con 
centration It is reported the organisms may be cuJtur^ from the 
urethral pus It would seem that conditions have to be most favorable 
for its growth, and as the gonococcus Is not very hardy the least ur>- 
favorable drcumstanccs will have a tendency to destrw It, It has been 
a weD-establlshcd fact that excess heat has a deleterMus effect upon 
the gonococcus. The clinical course of acute gonorrhea has been 
markedl> lessened in those fadividuals who have compUcatfons prO" 
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and thus surgical diathermy or fulgnratlon is apt to occur with a 
resulting traumatic fistula. 

Following the suggestion of MacArthur, the writer applies dia 
tbermy to the anterior urethra using two strips of block tin inch 
wide^ cut to a length which will run the entire urethra, anointed with 
K Y lubricating }ellv and strapped with adhesive Attention is given 
to directing that the electrode on the floor of the penis be slightly 
smaller as the urethra is closer to the floor Intimate contact of all 
electrodes is roost essential and it U best to lia\e all cords completel> 
Insulated to the very point of attachment A small rubber cufl can be 
slipped over this point after the connection has been made It is 



— strip Un elrctrotfei ent to knftli iktog Ibe talrrior mrthrt, held to pUa by 
culli m*T be polled otct conOecttoc pototj to pmtot ihoct- (Alter 


^irable to increase the current alowiy taking at least five minutes 
^lon maiunum intensity is produced and rev'erse the procednre for 
^tlng off the current As there Is no thermometer to act as an 
i^ator the raflliamperemeler must be watched with the current 
J^Odng between 300 and floo ma. The length of the treatment should 
^ should be repeated daflj or better twice daily 

gonocoed arc eradicated The temperature of the urethra 
hi 112 F (42 78 to 44-44'^ C ) for the duration 
tte treatment, a temperature at which it is alleg^ the gonococcus 
uestroyed This treatment can be continued for some time (Fig i) 
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electrodes, which will be discussed under each condition because it is 
here the personal element enters 

Provision has to be made so that the patient am lie for an boor or 
more without bdng disturbed and, If not under personal supervision 
the entire Umc at least watched by someone ccwni^ent to judge If the 
patient is getting what is desired Better restilts arc obtained by 
arousing the Interest and coSpcratlon of the patient, by exp l ai ning 
carefully to him exactly what you wish to accomplish and assuring 
him that there will be no shocks or painful effect After the 
application with no untoward effects, the patient’s morale is raised, 
particularly with clinical Improvement, and afterward the cord cot 
needng with the switch is given him so he can break the circuit if the 
heat twcomes too Intense. 

It would seem that diathermy wQl never become popular^idbat, 
mainly from economic reasons The pbyddan needs special eipc^ve 
apparatus a s^iaratc room for an hour or more, and procedure 
must ^ve skilful supervision. Of necessity a larger fee most be 
charged to the patient, who m these limes of economic stress is more 
than hkcly unable to pay it Thus It will be shelved except for to 
wealthy, or in those distinct cases where diathermy is so superior to 
other forms of treatment tha t adf-preservatioa of professioaal rank 
win im^ its use. , , 

To the patient presenting himself with acute gonwbe^ 

In the early stage, ie., the first of second day, with to inieOOT 
limited to the anterior urethra, anterior to penoscrotal 
diathermy may aid In effecting a speedy cure By 
the first may be cloudy and contain a few shreds but the 
should be clear Theoretically this Is the time, if dlathern^ Is able 
to sleriUM the urethra by killing to gonococd the results soot 
be obtained romparable to a successful so-called abortive trw h 
which is seldom employed The great difficulty has bera ^ 
suitable set of electees which give even j 

Various types of intra urethral electrodes have been devised notauiy 
the one hy Corbus, which is unsuccessful because 

I A basic urologic msilm states that no instrumrat should be 
passed in the inflamed urethra In to presence of gonococOT 
a Patient is usually not able to tolerate instrument in to 
urethra for sufficient period of time to get desired result 
stales however ‘Contmry to the general impression of this form 
treatment It is painless during to period of application After 
withdrawal of to thermophore there is a copious discharge of 
and mucus whkh lasts until to next urination. The writer does 


favor this treatment . ^ 

3 As to urethra is not of uniform caliber an electrode does 
fit snugly ag^nst to mucosa, so that sparking will oomr 

4 Heat b liable to be concentrated on to tip of to Instrumen 
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has not been so favorable whether because of faulty technic or be- 
cause we failed to get proper codpemtion from our patients In most 
cases the discharge appear^ a btUe more profuse after the first treat 
ment and then gradually cleared The acute symptoms were alleviated 
Gonococd did not seem to disappear any more quickly than with 
other methods Clinic patients are difficult to hold to treatment, par 
hcularly when the symptoms with which they present themselves have 
abated. It has been wserved that, as our technic improved better 
results were obtained and we are Inclined to blame ourselves rather 
than the method for our earlier failures We do not advocate this as a 
routine treatment for acute urethritis 



. } — LocalliBd InfiKsumtion Uk perterom — Cwwpet'i gl»ad. Stoill block tin 

OTtr mi ind held in pier by adbohr i/tex ihivtuf. Liree eketrode 

(6 by 8 in.) breath buttock*. 


^Ih postenor involvement of the urethra which occurs in the 
majority of cases treated by any means complications may occur and 
jt Is here that diathermy occupies first rank in the treatment. Propby 
treatments to the posterior urethra and prostate have been 
sovised at this Ume where there has been a period of inactivity with 
older methods. 

^*®riurethriUs may occur anywhere along the urethra but the com- 
sites are Immediately posterior to the glsn* penis and m the 
P^ioeum. The latter may be due to extension from the glands of 
■^ttre or from inflammation in Cowper s glands 
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This treatment does allay all the acute symptoms and checks the 
discharge considerably, even If the Infection has Invaded the bulbous 
portion of the urethra, and can be used in conjunction with the 
various accepted modes of treatment, as Internal medication hand 
injections or irrigations, copious draughts of water, free catharsis, 
restriction of exercise and diet, and a taboo to sexual exdteraent ana 
alcohol 

In the acute fulminating types where the penis is edematous, the 
tips of the meatus and the prepuce are swollen and the patient com* 
plains of intense dysurla, palliative treatment alone can be Instituted, 
as injections or imgations are not Indicated or tolerated and dia 
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thermy occupies a stellar rftle and acta as an exceDent palliative 
measure as often one treatment will entirely relieve the acute symp- 
toms and Injections can be resumed shortly , . 

Redewill et a/ in a recent artlde mwinfnin that with properly 
electrodes external to the penis the urethra having been 
filled with o 5 to I per cent roercorochroroc, unifonnly cxccUen 
results can be obtamed with the use of diathermy , 

MacArtbur reports a senes of 15 cases of acute gonorrheal uretmi 
tls in which, after the fifth diathermy treatment, the gonococcus 
could not be found in 14. In two a recurrence was noted. 

Our experier c with diathermy In the treatment of acute gonorrnea 


Acute Prostatitis ‘vSSli n] H 

A patient with acute prostatitis is a hospital case because the effec 
tiveness of the treatment directed to the prostate in the first few hours 
win determine the future management It is here that a portable 
diathermy machine Is indicated for it can be brought to the patient s 
bed The patient is placed on his belly with the larger so-called in 
active electrode of block tin appronmately 6 by 8 inches anointed 
with soap lather or K Y lubncating jelly breath the lower abdomeiL 
The buttocks are spread with one hand and the prostatic electrode 
copiously anointed with lubricant, is introduced easily and carefully 
mto the rectum, directing the concave metal portion to come m actual 
contact with the diseased portion of the prostate as having been 
previously detenmned by rectal palpation This may be turned to 
various areas during the treatment If necessary Too much emphasis 
cannot be placed upon how skllfiiDy and painlessly the introduction 
of this electrode should be carried out. The patient is particularly 
apprehensive at the beginning of the first treatment, the prostate may 
be eiceedmgiy tender and there may be some tenesmus with attempt 
to force the electrode out but the effectiveness of the treatment de- 
pends upon how accurately the electrode Is placed so the electrical 
heat may be generated at the point desired. Upon not being shocked 
nor hurt, but on the contrary expcncncing the soothing effects the 
patient s morale is raised and the second treatment w£D go more easily 
with better coQperation The thermometer is introduced through the 
shaft of the electrode which ma> be held m place with small sand 
bags above and below It, which also help to steady it. 

The current Is mcrea^ gradually taking at least five minutes to 
arnve at a maximum temperature of no F or 43 33 C Above this 
tomperatore the patient complains of tenesmus and sacral pain al 
though the nmxiTruiTn temperature reached has been na F (4444 
C) The temperature registered in the thermometer is degrees 
less than that generated in the tissues Even when the patient is 
tolerant of a high temperature it Is difficult to obtain as the blood 
to carry the heat away faster after a temperature of 109 to 
no F is reached. The mililaraperemeter may vary from 1000 to 
iSoo Many patients may not be able to tolerate this temperature at 
^t, but most wDI be able to bear It If It is gradually attained In 
•otne however the tolerance will not be that high and In these the 
|*ffents statements must be given as much weight as the thermometer 
^ the prostaUc electrode 

The treatment should extend over a period of 40 minutes to i hour 
or longer daily or even twice a day until the acute symptoms dis 
appear 

Catheteriaation may have to be carried out for retention of urine 
and should be done under the strictest aseptic conditions using a 
^^stheter which will cause the least amount of trauma, even a woven 
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While this may present itself as marked periurethral infUtratlon, a 
large percentage undergo suppuration with-tte formation of an absc^ 
with persistent urethral fistula, or a persistence of the gonococcus in 
the follicles causes recurrence of the acute urcthntls Diathermy Is 
very useful in checking the Inflamniation and preventing absiess 
formation, and If a persistent urethral fistula be present with demon- 
strable organisms In eradicating the gonococd and aiding in a speedy 
closure of the fistula with abatement of the urethritis. Should an 
abscess form, diathermy Is contraindicated and surglaU drainage m 
atituted. 

If the Inflammation is confined to the penile urethra, two small tin 
electrodes are employed, with the smaller one which should be just 
of suffiaent size to cover the affected area placed on the posterior 
surface the larger electrode directly opposite on the antenor surface, 
and both strapped m place with adh^ve. Usually not more than 
aoo to 300 ma, are required, which is repeated dally for at least an 
hour (Figs, a 3) 

In cases of pi^urethrltis involving the perineum, an electrode Is 
fitted over the Inflamed area on the perineum and the block tin plate 
Is used as the other electrode, employing not more than 800 to 
laoo ma of current 

We have observed diathermy dear up these troublesome peri 
urethral fistulas where older meUnMis were of no avail If pus forms, 
It must be drained surgically 

Acutk Pkostatttis 

Diathermy Is the treatment of choice in the management of acute 
prostatitis occurring cither as a complication of an acute urethritis or 
in that smaller group of cases where the mfectlon is hematogenous 
from disease dsewbwe — as mSuenza. It far surpasses the old time- 
honored methods of applying beat — namely sitz baths and hot rectal 
douches — because the beat can be actively directed to the prostate 
with a higher temperature, which is more uniform and over a longer 
length of time It relieves tlM patient quickly of the distressing symp- 
toms Indudlng retention of urine, If that be present and reduces the 
size of the prostate rapidly and thereby shortens the duration of 
disease. Outside of a slight tenesmus which may be present at 
Introduction of the prostatlc electrode at the first treatment and 
which usually disappears afterward it has a distinct soothing 
upon the patient In accordance with accepted geiieral surgica] prm 
dples, if pus collects forming an prostatotomy Is demanded. 

The older method of passing a sound through the urethra and ru^ 
luring the abscess with the hope that It wiD drafn into ibe urethra w 
not l^ked upon with favor but open operation with drainage e3tfli>- 
lisbed to keep from rupture into Uadder or rectum 
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A patient with acute prostatitis is a hospital case because the effec 
tivencss of the treatment directed to the prostate in the first few hours 
win determine the future management It is here that a portable 
diathermy machine is indicated for it can be brought to the patient s 
bed The patient is placed on his belly with the larger so-called in 
active electrode of block tin approximately 6 by 8 mches anointed 
with soap lather or K \ lubneating jelly breath the lower abdomen 
The buttocks are spread, with one hand and the prostatic electrode 
copiously anointed with lubricant is introduced easily and carefully 
into the rectmn directing the concave metal portion to coroe in actual 
contact with the diseased portion of the prostate as having been 
previously determined by rectal palpation This may be turned to 
various areas during the treatment if necessary Too much emphasis 
cannot be placed upon how skilfuDy and paltdessly the introduction 
of this electrode should be earned out The patient is particularly 
apprehensive at the beginning of the first treatment the prostate may 
be exceedingly tender and there may be some tenesmus with attempt 
to force the dectrode out but the effectiveness of the treatment de- 
peals upon how accurately the electrode is placed &o the electrical 
heat may be generated at the pomt desired Upon not being shocked 
DOT hurt, but on the contrary expenencing the soothing effects the 
patients morale Is raised and the second treatment wiD go more easily 
with better coSperatlon The therroometer is introduced through the 
shaft of the electnxie which may be held in place with amall sand 
bags above and below it, which also help to steady it. 

The current is Increased gradually taking at least five minutes to 
^ve at a maximum temperature of no F or 43 33 C Above this 
^®®pcrature the patient complains of tenesmus and sacral pain al 
though the maximum temperature reached has been 112® F (4444** 
C) The temperature re^tered in the thermometer is degrees 
less than that generated In the tissues Even when the patient is 
tolerant of a high temperature It is difficult to obtam as the blood 
>«ms to cany the heat away faster after a temperature of 109 to 
F is reached. The milhamperemeter may vary from 1000 to 
1800 Many patients may not be able to tolerate this temperature at 
hrsfi but roost will be able to bear It If it Is gradually attained In 
bowever the tolerance will not be that high and In these the 
patients statements must be given os much weight as the thermometer 
la the prostatic electrode 

The treatment should extend over a pencxi of 40 minutes to i hour 
or longer dallv or even twice a day imtil the acute symptoms dis 
■PPear 

^theterliallon may have to be carried out for retention of urine 
*™J^uld be done under the strictest aseptic conditions using a 
catheter which will cause the least amount of trauma, even a woven 
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ohvaiy Upped or steel catheter if necessary, with plenty of lubrication 
An other local forms of treatment should be stopped during an acute 
prostatitis The aaroe routine is carried out in an acute Infection of 
the seminal vesicle* 

Diathermy has produced remarkable results fn our cases of acute 
prostatitis and when presenting themselves early enough for pallia 
tive treatment to be Instituted, prostatlc abscess Is a rare termination. 
Often for patients with acute prostatitis refusing to be bospltalued, 
and in InsUtutlons where dlall^rmy cannot be earned out for one 
reason or another hot rectal douches or hot sit* baths are advised 
several times didly 


CHttOOTC PROSTAimS 

Chronic prostatitis may result as a termination of an acute pros- 
tatitia or It may be the product of the insidious extension occumng 
in the majority of cases with an acute lu^thriUs It may or may not 
produce any symptoms but with absorption it acts as a focus for a 
host of symptoms which will not be relieved until a careful search 
reveals the prostate os on offending portal. 

The time-boDored routine treatment of chronic prostatitis with 
digital massage and total bladder irrigatioD supplemented with 
sounds overdilataticm of the posterior urethra, bacteria and protein 
therapy has not produced brOKani results either m a permanent cure 
or the rapidity with which it was accomplished Indeed in a minority 
of patients who present themselves with a chronic prostatitis it may 
be impossible to get the gland in such a shape that the microscopic 
examination of the prostfUic drop docs not reveal pus even though 
the symptoms may be entirely gone When a patient asks at the begin 
nlng in what time be may expect a core the truthful answer of im- 
possible to state rarely satisfies and yet anywhere from ‘ two months 
to two years with the average of approximately eleven months Is 
even less gratifying. 

Anything which tends to offer a better solution of this Inaccessible 
Infection is welcome and diathermy has been offered as a means m 
shortening the duration of chronic prostatltia. It is carried out in the 
same manner as described under Acute Prostatitis the treatment 
being mven two or three times a week. Less distress is expenenced 
upon the introduction of the electrode and the tenesmus is practically 
absent At least 40-ininirte treatments should be given (Fig 4) 

The diagnosis of chronic prostatitis B made, first upon tbe findings 
at rectal palpation of the prostate and secondly, on the immediate 
examination under high power microscopic field objective) of tbe 
expressed secretions with the white blood cell count of not 
than s per field being regarded as normal This eiamln atioD is 
carried out of 1 wfore any treatment is instituted but Mac 
Arthur advises < a check up” Is not necessary between treatments 
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which should be given in senes In fact, he states that padents who 
have been given prostatic massage before their diathermy treatment 
do not respond as well as those who had none A patient should be 
given one or two senes of eight or ten treatments each and then a 
“check-up'’ on the prostatlc secretion and if this be abnormal, the 
series repeated 

MacArthur reports very good results from diathermy in chronic 
prostatitis Our results like many others are variable being not nearly 
as striking as m the cases of acute prostatitis In a few diathermy 
produced a cure the cell count dropping to normal and staying there 



repeated eiaminaUons at lengthening Intervals but in a majonty 
has been no apparent beneficial result It is true that the symp- 
are relieved but In other respects the condition is similar to 
b the cases treated by digital massage in other words, discourag 
^ In our senes of cases the treatments were not prolonged 

and many of them had received previous prostatic massage 
was noted that careful attention to tetJimcal details gives better 
°*^Agaln the economic conditions come up most patients win 
the time necessary and have not the means to have diathermy 
neither do we havT the physical accommodations de- 
“landed m treating all patients with chronic prostatitis with diathermy 
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especially in hospital clinics Therefore vrt reserve diathermy for those 
selected cases In which either by time, examination or economic con 
dltjon It seems indicated 


EpromYsims 

Epididymitis a complication In about 1$ to 20 per cent of cases 
of acute urethritis, with greater prevalence In hospital clinic cases is 
Included in the group of circumscribed areas of Inflammation which 
are amenable to diathermy The usual palliative treatment is rest In 
bed with elevation by a bandage or strapping application of heat or 
cold, free catharsis, forcing fluids and perhaps protein Injections. 
I-ocal treatment most be stopped This usually Incapacitates the 
patient for from five to fourteen days, with the possibnity that If the 
condition does not subside Indslon ami drainage may be necessitated 
Some urologists do not beheve la the palliative treatment but recom- 
mend imm^ate drainage which results in a shorter hospital stay 
We advocate palliative treatment except in the following conditions, 
which indicate that an epldldymotomy should be done 

1 Id the relief of pain 

2 Cases which do not subside promptly under palliative treatmcnL 

3 Recurrent attacks 

4 Bilateral cases. 

5 As a greater chance against sterility on the affected side 

6 To enable the patient to get on his feet sooner 

Diathermy has been recommended as a means of relieving the sub- 
jective symptoms and speedily returning the epididymis to normal. 
We have discarded the scrotal thermophore in favor of two block tin 
electrodes cut to sUe and molded to fit the conditions as described 
by MacArthur As the epididymis lies under the posterior surface of 
the scrotum, the posterior electrode overlying this should be smaller 
than the anterior one. The electrodes are covered with soap lather or 
lubricating jelly and may be strapped with adhesive to bold them In 
place held by the patient or supported by small sandbags (Fig 5) 
The pressure applirf on the upper electrode holds the lower electrode 
In place. The tolerance to heat varies greatly In patients. As there Is 
no thermometer connection the beat should be raised gradually using 
from 750 to 800 ma and the treatment carried on for at least 4° 
minutes to i hour after maximum temperature has been reached At 
times It may be well to Increase the heat until cutaneous discomfort 
Is noticed and then reduce the current slightly so no unpleasant 
tion accompanies the treatment Treatments for a shorter time do 
not get the desired results and should be given dally until the condition 
improves 

MacArthur reports a series of 35 cases of epididymitis, 21 of which 
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were hospital patients In these the average number of days before 
pnin had subsided was i 76 and the number of diathermy treatments 
required to reduce pafn was 1 57 The average stay in the hospital was 
6 51 days The patients were not discharged until all the pain and 
tcndemeas had subsided as had the swelling These patients were all 
in condition to begin local treatment. A\erage number of diathermy 
treatments was 3^8 There were 14 cases in his pn\'ate office the 
length of time to relies'c pain was 20 days and the number of treat 
ments was i 9 Enbre condition subsided m 6 7 days with the aver 
age number of diathermy treatments being 6 i 



5 — Molded block tin eieetToda in tcutc rj 5 ldid>Tnilli. SmnQci dediodc on 
mriece od hr^er oo inlerio May be held la plan by Bjtbt tandTai: bavin* 

P*™®! hold it. Pranirc oo aoteriOT electrode Leeps po*tHio electrode in place 

In 10 oi tbe office cases postenor irrigations were begun Qil days 
tftcr onset of tbe epididymitis accompanied by prostalic diathermy 
recurrences In this senes of 35 cases none required opera 
^^^rference In 6 cases the patients were able to carry on with 
^hdr Work after the first diathermy treatment although one had a 
on the third day which forced him to lay off for a day 
results arc bj no means comparable to this and, may be 
^f^*ded as Indifferent It Is our experience that In a majonty of cases 
^ pain usually subsides as soon as the patient stays In bed with 
«e'’ation of the epididymis Tbe diathermy treatment probably aided 
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especially In hospital clinics Therefore we reserve diathermy for those 
selected coses in which either by time, examination or economic con 
dition It seems indicated 


EproTOYMms 

Epididymitis a complication In about 15 to 20 per cent of cases 
of acute urethritis, with greater prevalence In hospital dlnlc cases, fa 
included in the group of drcunuKalbed areas of Inflammation which 
are amenable to diathermy The usoal palliative treatment Is rest in 
bed, with elevation by a bandage or strapping appheaUon of heat or 
cold free catharsis forang fluids and perhaps protein Injections 
Local treatment must be stopped This usually Incapadtates the 
patient for from five to fourteen days with the possibility that If the 
condition does not subside indslon ond drainage may be necessitated 
Some urologista do not believe in the palliative treatment but recom 
mend Immediate drainage, which results in a shorter hospital stay 
We advocate palliative treatment except in the foDowing conditions, 
which indicate that an epidldymotomy should be done 

1 In the relief of pain 

2 Cases vrfiich do not subside promptly under palliative treatment 

3 Recurrent attacks 

4 Bflateral cases. 

5 As a greater chance against sterility on the affected side. 

6 To en^le the patient to get on his feet sooner 

Diathermy has been recommended as a means of relieving the sub- 
jective symptoms and speedily returning the epididymis to normah 
We have discarded the scrotal thermophore in favor of two block dn 
electrodes cut to sixe and molded to fit the conditions, as described 
by MacArthur As the epididymis lies under the posterior surface of 
the scrotum the posterior electrode overlying this should be smaDer 
than the anterior one. The electrodes are cervered with soap lather or 
lubricating jelly and may be strapped with adhesive to hold them in 
place held by the patient or supported by small s a ndbags (Fig S) 
Tlie pressure appU^ on the upper electrode holds the lower dectrode 
in place The tolerance to heat varies greatly in patients As there fa 
no thermometer connection, the beat should be raised gradually, usin g 
from 750 to 800 irm. and the treatment carried on for at least 40 
minutes to i hour after maximum temperatiu*e has been reached M 
times It may be well to increase the b«t until cutaneous discomfort 
is noticed and then reduce the current slightly so no unpleasant sensa 
tion accompanies the treatment. Treatments for a shorter time do 
not get the desired results and should be given dafly until the condltloa 
improves, 

MacArthur reports a series of 35 cases of epididymlds ai of wmea 
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I The local condition the urethritis may be treated In the usual 
way or by diathermy, which wfli not produce results If a postenor 
involvement has ocoirred In rriiich case treatment may be directed to 
the prostate 

3 To the sterillzatiQn of the blood stream and what results may be 
accompllsbed by chemotherapy 

3 To the joint 

Here diathermy produces marked beneficial results, as the heat may 
be accurately generated Various types of electrodes may be used but 
the technic must be accurate to obtain results The wire mesh elec 
trodes have been advocated because they conform better to the 
uregularlty of the joint. Where block tin molded electrodes are used 
attention has to be given If the beat Is required through the jomt 
that the electrodes are of equal aiie but where It is required that the 
heat be nearer one surface of a joint, the smaller electrode should 
be placed over that area and kept m place by strapping and sandbags. 

The method of a cuff arrangement above and below the joint do« 
not work out well the current going almost through the superficial 
tissues. The various types of molded to-fit block tin electrodes adapt 
themselves very well 

The treatments should be from 40 minutes to i hour dally imtil 
the patient Is better and the amount of current varies with the 
indiridual rangmg from 800 to 3000 ma. The tolerance of the patient 
is the best guide 

Chronic Intiaumation of Shkath of Corpoba Cavernosa 

Chronic Inflammation of the erectfle tissues of the penis especially 
of the corpora cavernosa, leads to areas of induration which, although 
P^ess progress so that erection fa difficult and impossible or accom 
plfahed Trith a marked curvation of the penis The condition may 
Progress until these fibrous plaques become calcareous. The etiology fa 
tmknown but fa often associated with a rheumatic or gouty rilathp^l^ 
The majority of these patients have a chronic prostatitis also 

The treatment has b^ most unsatisfactory with attention to any 
^TTcctlon In metabolism prostatic massage Internal administration 
of potassium Iodide and often direct injections of fibrolysin with the 
Qffldjtion often becoming progressively worse. 

We have tried diathermy in several of these cases along with other 
optioned treatment and the results have been as good with other 
methods If not better If the fibrous plaques are formed as a result 
of chronic inflammation then In diathermy we have the best means of 
wmbating this If seen early enou^ The electrodes of molded block 
tin we applied m the same maimer as for periurethral conditions and 
^flog 40 minutes the treatments are ^ven two or three times a 
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us In getting relief, but In accomplishing the rapid reduction of swell- 
ing and getting the patient out of the hospital in six days we cannot 
record anything like the remarkable results as reported by MacArthur 
It has be^ our belief that it Is unwise to resume local trcatrocnt under 
a month m cases of epididymitis treated poUIatively but where 
epididymotomy has been performed, local treatment can be started 
sooner We advise all cases of epidldjnnltls to stay In bed, preferably 
In the hospital where they can be watched and where It Is possible to 
carry out dlatlierTOy as an adjunct to the routine treatment of elcva 
tlon fordng fluids and possibly nonspecific protein therapy 

A distressing funlcuhtls often accompanies the Involvement of the 
epididymis and this may be treated ^ placing one electrode over 
the globus nunor of the epididymis whDe the other Is placed over the 
external abdominal ring This permits heat to extend over the acces- 
sible portion of the vas and should be carried out as previously 
described. 

The question arises naturally whether in those cases treated with 
diathermy, the testicular function of spermatogenesis Is disturbed 
MacArthur, attempting to answer this was not definitely able to state 
at the time of his report but Is of the opinion that it Is not There 
were lo cases of epididymitis which were given from one to ten treat 
ments of diathermy after which operation was performed and a sec 
tion of testis removed In 6 of the lo cases the pathologic finding In 
the testes were so severe that spermati^enesis was lost, but this could 
readily be due to the intensity of the infection and not to the dia 
thenny In a of lo fone of four treatments and one of six) 
both bad active spermatogenesis. In a case of chronic bilateral epididy 
mitis In which It was either a case of doing a bflateral epidldjmiectomy 
or treating with diathermy, the treatments were given to both epl 
dldymes after which all this pnin and swelling subsided One month 
later semen showed actively motile sperms and this was checked up in 
another similar case and motile sperms found. The consensus of 
opinion is that there is no permanent damage 

Diathermy should bo withheld and epididymotomy employed when 
actual pus formation is present. 

Artheitis 

The acute arthritis which occurs as a metastatic complicat ion o f 
acute gonorrheal urethritis Is a serious affair and demands pror^ 
and effident Tcroedial measures dse the Individual may be cnppled 
for life WTifle nearly any }obt may be affected the larger joints M 
the knee ankle hip ana elbow are mostly Involved and it may he 
polyarticular Synovitis and tenosynovitis may accompany It. 

The treatment should be directed to three ma in issues 
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to disturbances of micturition mostly frequency and perhaps some 
pain at the end of unnatlom The urine is usually clear and free from 
pus The experienced cystoscopist will have do difficulty in diagnosis 
and the pol)^ are quickly and easily destroyed by electrocoagulation, 
A large bloci tin electrode 6 by 8 inches is placed beneath the pa 
rient 5 buttocks then with a No 6 French Bugbee electrode in the 
cystoscope the tip is placed in contact with the base of the polyp and 
with a low current it is quickly destroyed Much better vision and 
manipulation may be obtained by having a continuous stream of bone 
sohitlon flowing to distend the urethra. The current should not be too 
strong not nearly as much as is used in destroying tumors of the 
bladder as the posterior urethra is more sensitive and the patient does 
not tolerate this as weU. We usually employ local anesthesia only 
which Is obtained by placmg a tablet consisting of one grain of novo- 
caine in the posterior urethra with a tablet depositor which Is espe- 
cially design^ for that purpose If the patient is nervous and appre- 
hensive a hypodermic injection of morphine and atropme is given one- 
half hour before the operation or some other sedative like sodium 
aniytal may be used Caudal anesthesia has been used and where the 
occaacm demands it general anesthesia where due caution must be 
taken in regard to electric sparks and ether If used 
Usually such gr owt hs can be destit^red at one sitting and the patient 
a advised to return In several weeks for observation. 

The same treatment is applicable and the response equally as good 
in similar diseases of the posterior urethra as tunxirs of the verumon 
tanom hypertrophy of the verumontanom and granulation tissue in 
the postenor urethra We have used this bipolar method of electro- 
coagulahon in cases of vances or bleeding coming from the postenor 
urethra, m some instances following topical application of silver 
nitrate when nothing else would control the marked hemorrhage 
^Ith continuous dilatation of the urethra, the bleeding point Is sou^t, 
^ placing the tip of the Bugbee electrode on it electrocoagulation 
b accomplidied with a low current. 

The interest of urologists has been revived recently in the handling 
of patients suffering from what has been called a median bar which 
“ay be either fibrous or riandular The bladder neck may become 
aolerosed and contracted ^ fibrous scar tissue and this may be 
fitrrous obstruction and may follow prostatectomy The first 
^rk and attempt at correction was done by Guthne just one hundred 
ago and it was stated bun that only those bars or obstruc 
bona which were not associated with glandular enlargement were 
*^*^iiable to the instrumentation be devised before the days of direct 
^ion of these contractures This method fell into disuse and remained 
®rmant until \oung brought forth his punch with which pieces were 
bten out of the bladder neck at vanous angles until the obstruction 
^ renwred The great danger in this procedure was hemorrhage 
aad it has been our custom to do a suprapubic cystotomy and bite out 
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week. As this disease Is slowly progressive It may be some time before 
definite signs Indicate that even this treatment Is of no avsih 

Enuusib 

Enuresis In children is essentially a functional disease with a natural 
tendency toward ccssatlcm at puberty Often a careful physical exam 
Inatlon in male children will disclose some alteration In the urine, 
Irritation about the meatus or glons stricture calculus or spina bifida 
occulta the correction of which will arrest this condition Curtailing 
the fluid intake after 4 vm and the placing of a large wooden pIU 
box or wooden spool in the lumbar region with a string that may be 
tied around the waist which will shift the child when an attempt Is 
made to sleep on the back are often sufficient to effect a cessation 
of the enuresis Of the remaining cases, we have found by a cysto- 
scoplc examination, mostly under a general anesthetic, that the pros- 
tatlc urethra is usually markedly congested with an enlargement and 
engorgement of the venimontanura Mlth the Up of the No 6 French 
Bugbec electrode placed on the verumontanum through the cysto- 
scope and a large dectrode beneath the buttocks the bipolar current 
is turned on and the verumontanum electrocoagulated 

We have seen a number of young boys where this treatment was 
highly effecUve, enuresis not being resumed after a single trcatmenL 

UlETIiaA 

There are several condlUons Involving the urethra, parUcularly the 
posterior urethra, In which dcctrosurgery produces brilliant results 
that In the past have been difficult to accomplish with the older 
methods of sounds overdllataUon of the posterior urethm and the 
topical applications with silver nitrate 

The general pracUUoner b usually not equipped nor has he the 
ability to mate cystoscopic examinations, but he should bear In mind 
that patients complaining of some dbturbance of mlcturiUon such as 
frequency or burning or possibly terminal hematuria, may have some 
pathologic change in the posterior urethra, which will account for this 
even though the cystoscopic examination fafls to reveal any abnormal 
ity in the bladder or kidneys The expert makes It a part of the routine 
examination after completing the Inspection of the bladder thoroughly 
to investigate the urethra, Thb is best carried out with tlie cysto- 
urethroscope or convex sheath and having a continuous stream of 
boric solution flowing all the time to dbtend the urethra. This 
a better instrument for diagnostic purposes at least than the ordl 
nary urethroscope with either the cur^rd posterior tube or straight 
tube and permits a thorough inspection of the entire urethra. 

At times small F>oIyp>s or pol3qx>Id formations are found at the 
vesical neck or Just outside In the prostatic lu^hra, which give rise 



Urethm 


21 


CoUhigs has always emphaalxed that this electrical excision Is only 
applicable in fibrous bars and be does not recommend its use in the 
gbmdular type The knife-UVe electrode is introduced through the 
modified McCarthy forobbque panendoscope and the excision carried 
out under direct vision which is aided by continuous imgations 
througbout the operation 

The patient should be hospitallxed and the operation earned out 
under caudal anesthesia or as we have ascertained In the last few 
cases local anesthesia the drug being directly into the bar by a 
long needle attachment to the h3rpodermic synnge A large block Un 
electrode is placed under the buttocks for an inactive electrode 

The author states The cysto-urethroscope is passed mto the blad 
der With the bladder partially distended and the inflow and outflow 
of water regulated the electrode is engaged upon the bar at 6 o clock 
The current is turned on and marked bubbling is noted The protem 
molecules are exploded by jostling of the high frequency oscillations 
The urethroscope and electrode are slowly pull^ back en masse 
until the verumontanum appears A white furrow about 2 mm. deep 
is seen The instrument with the electrode in the furrxiw is then 
pushed forward and through the bladder neck Workmg back and 
forth in this manner the groove Is graduallv widened and deepened 
Cut until you see the last obstructing fibrous band has been sawed into 
One can from the verumontanum look down a deep valley (perhaps 
1 5 cm deep) and see the base of the bladder Persist m your efforts 
until you are satisfied the patient has a wide open bladder neck If 
this Is accomplished the patient will be relieved We were all timid 
at first and cut too httle Eki not be afraid of the rectum — it is still 
I 5 cm away (as determined on the cadaver) 

By turning the knife blade sideways one engages the blade on the 
bladder neck at 5 o clock. Cut downward and backward until the 
intervening tissue is whittled away This procedure is repeated at 
7 o clock 

The operation can be slowly and precisely performed In about 30 
minutes 


There is only a mbimal amount of heat penetration beyond the 
line of incision By microscopic examination we have found tissue 
°®*p^ou extends only i to 3 mm. beyond the cut 
The one drawback to this procedure has been the necessity of an 
l^^ratus to deliver the cutting current The ordinary diathermy or 
jngn-frequency machine will not dehver this currenL We now employ 
n CHu dime the same Westmghousc machine as used m the modified 
|-;^k punch opieration For the visual exasion of fibrous bars this 
^^Tument h effective but it is not suitable for the glandular types of 
^*^ctlon neither is It as rapid nor has it as much latitude as the 
®<^ 5 ed Caulk which formerly earned this out without direct vision. 

fitem cooccived the Idea of a loop cidsor and in 1926 started a 
wwement whkh has been termed vanously as ironsvretkral prostatk 



20 n Physical Therapy In Urology 

the pieces under direct vision, so the hemorrhage, If there were any, 
could be controlled at that time 

Recently some new instruments have been offered for the correc 
tion of this obstruction some of which employ direct vision, and from 
being relegated to a palliative procedure, a wild enthusiasm has swept 
along to such an extent that not only ore the fibroUc median ba^ 
attacked but resection of glandular hypertrophy, so that In a large 
urban hospital no radical prostatectomy has been carried out dunng 
the past year 

Formerly, this method was advised In those obstructions of the 
vesical neii. due to a fibrous median bar formation where the gtaudu 
lar element was not the primary factor, In contractions of the neck 
following prostatectomy os a palliative procedure in those cases whkh 
for one reason or another could not stand a radical operation and 
where enou^ tissue could be removed to prevent retention and 
lastly In cases of carcinoma of the prostate for the relief of reten 
tion with no expectation of a curative process. 

Caulk has devised on Ingenious punch to correct obstructions at 
the bladder neck The instrument is an electrical adaptation of the 
'Voang pui>ch and, while observation of the portion to be eidsed may 
be earned out prior to the exdslon, the actual punching Is carried 
out without visual aid Recently there has been added a visual system 
to this punch. The patient should be hospitaliied The anesthesia 
be caudal or local, employing the long needle attachment to the 
syrmge, and the operation may be carriwl out painlessly with the a 
ception of the pomt when the tissue is just being completely excised. 
A large block tin plate Is placed beneath the buttocks for the Inactive 
dectrode. The author states that the heat generated docs not destroy 
this removed tissue and a histopathologic section may be made where 
diagnosis is desired. He has further stated recaitly that not only are 
the fibrous contractures at the bladder neck amenable to this opera 
tiem but be is employing It in the glandular types of obstruetk^ 
namely hypertrophy, cutting sections at various angles to relieve the 
obstruction, following which there wms noticed a re«sslon In the sire 
of the gland 

Blrdsall has modified the C-miltc punch bv enlarging the fenestra and 
employing a cutting current as delivered by the portable endothenn 
a spark gap machine of the Westinghouse Company which combines 
medical and surgical diathermy with a cutting current The hemor 
rhage is minimal and a Robinson catheter No 24 French Is tied In 
for forty-eight hours. There are some patients wbw urethra wiD 
take this No 28 French Instrument general contraindications will be 
discussed later 

Ceilings has offered a method of electrical excision of these bars by 
utlliting the cutting current The oscillations of the cutting current 
are some fourteen or fifteen times faster per second than the fulgural 
Ing hi^ frequency suggested by Beer and require a special apparatus. 
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only factors to be considered in the end results even if the remainder 
of the gland undergoes retrogressive changes 


With the introduction of the high frequency current presented to 
urology by Dr Edwin Beer m ipto the treatment of benign tumors 
of the bladder was completely revised The poor results following 
open operation were so discouraging that the profession welcomed this 
new dectrosurgical procedure and today it is the accepted mode of 
treatment It is essential that the correct diagnosis be made and the 
expert cystoscopist is able m well over 90 per cent of cases to differ 
entiite between a noninfiltrating benign tumor and an infiltrating 
m al i gn ant tumor Failure to respond to electrocoagulation is sugges- 
tive that the growth is malignant. 

Beer advised the monopolar current but the bipolar current is used 
mostly DOW A large 6 by 8 inch block tin electrode is placed beneath 
the patient s buttocks to act as an inactive electrode. The cystoscope 
with the Bugbee electrode is passed into the bladder and the tip of 
the electrode is placed at the base of the narrow pedicle and the 
papilloma destroj^ WTicre the base cannot be seen the electrode 
is placed against this projecting msM but the tumor is destroyed 
more quickly when the base can be attacked- When the current which 
nay be used stronger here than In the posterior urethra is tamed on 
a stream of bubbles aris« and pieces of tissue may seem to burst 
The speed of destruction depends upon the sire of the turuor but most 
pepllloinas can be destroyed in several sittings As there is a marked 
tendency to recurrence approximateij 40 per cent the patient is 
request^ to report at three months IntervEds for the first year six 
months mtervals the second year and yearly thereafter to check up 
®8ainst recurrence. 

When the tumor discovered in the bladder is considered mahgnant, 
t^ question of the form of treatment is most important first that 
^ progDosb depends upon how early and accurately the diagnosis 
“ made, and secondly as there is no universally accepted treatment 
Md each case Is a study in Itself the procedure employed bemg 
^l^pc^dent on many factors. 

Is DO accepted pathologic classification of bladder tumors and 
the cystoscopist stould rely upon the clinical classification of roalig 
°®t>cy The expert cystoscopist Is able to give a better opinion tlm 
*^VODe else, notwithstanding that biopsy has been advdsed In doubt 
ui cases despite the warning that this may disseminate the growth 
“^*ter Papillomas are considered potentially malignant and are liable 
^^ergo malignant degeneration if not dcslrojed The cj-stoscopist 
malignant tumors into two types — noninfiltrating and 

Upon the family physician rests the rcsponsibllfty of early rilHgnn^iy 
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resection and punch prostatectomy Davis proved the practicability 
of loop resection by reporting in 1931 a series of 100 cases with no 
fatahtles Marked improvement bad been made in the machines pro- 
duang the cutting current and in the switching devices to the coagula 
tion current for the arrest of hemorrhage, McCartl^, alive to its 
posaibiUties proceeded along scientific lines to produce a unit nearer 
to perfection Enlisting engineering aid the “McCarthy surgical unit” 
has been offered as the last word In the tube-set hi^ frequency 
machine The controversy has not been definitely settled as to whetbCT 
the tube-set or a spark-gap machine Is the better type It Is claimed 
that the tube-set has many advantages over the spark-gap and none 
of its disadvantages, due to Its unifonnly continuous ojwrniatlon, which 
makes cutting smoother From the practical standpoint m our clinic, 
the cutting and coagulation current, as produced from a portable 
spark gap endotherra, is very effective, 

A spwdal bakelite ^eath fa provided for the paneodoscope, and the 
resection carried out under direct vision Multiple bites are necessary, 
and usually the first bite fa the largest The patient should have a 
permanent catheter for several days 

The same careful examination and preparation are as necessary for 
these patients as for those who arc candidates for a radical operation 
where renal and cardiovascular tests besides others have to reach a 
certain standard before the patient qualifies Meet of the instruments 
used for resection are of fairly large caliber (No aS French) certain 
urethras tolerate such manipulation poorly and urethral fever results 
as after any other instrumentation ti^fa should be carefully guarded 
against, as well as ascending infection We have seen several cases oi 
stricture formation follow particularly near the meatus. While the 
procedure has been described as bloodless, It mav be far from this at 
times With new improvements In switching from the cutting to the 
coagulating current, much hemorrhage is controlled with the coagnlat 
Ing electrode and this should be carried out after each bite fa removed 

It tnbf-q considerable manipulative skill to become a resectlonfat, 
even if one is more than fairly familiar with the cystoscope and It 
has been discarded by some after several disastrous attempts 
have had and seen certain cases where radical operation had to be 
carried out where attempts at resection had failed for one reason or 
another 

Not every prostatic enlargement Is suitable for resection, and cases 
carefully selected wDl give the best results Certain it fa that those 
pirostatlcs with Intravesical compdicatlons such as stone tumor or 
diverticulum are not suitable candidates Very large mtraveslcal and 
large Intra-urethral enlargements are difficult to handle and often 
impossible. 

Sufficient tlmf! ha* not elapsed for ultimate evaluation of this 
pirocedure for recovery and relieving of residual urine are not the 
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generally regarded as hopeless In certain clinics the papillary car 
emomas are destroyed by cyatoscopic electrocoagulation and radium 
Is applied by a cystoscopic carrier with results comparable to other 
means. Agam radium h^ been applied in all cases of noninfiltrating 
and infiltrating growths, and results comparable with surgery have 
been obtained in the earlier cases attacking those advanced cases 
where surgery is contraindicated It has reheved the patient of symp- 
toms and extended the duration of bfe 

Surgical diathermy has been advised for carcinoma of the prostate 
attacking by the penneal and also suprapubic routes but has not 
found much favor The results of treatment of caremoma of the pros 
tate are even more discouraging than that of carcinoma of the bladder 
We used this method on one patient who died of a severe hemorrhage 
from the prostate three days after operation. 

The best results m carcinoma of the prostate have been m those 
cases which were not suspiaoned pnor to operation nor suspected at 
operation but with the diagnosis made by histopathologic section after 
complete enudeation. 

Those cases which ore suspected at operation but where the gland 
bas been completely removed and diagnosed definitely In the labora 
tofy are next In line Postoperative roentgen ray therapy is advised 
Where the diagnosis is suspWted pnor to operation radical removal 
IS not usually advised except by \oung who recommends extra 
capsular prostatectomy if the gland bos not broken over the capsule 

Radium has been advised m these and may be applied in the 
form of seeds either by exposing the fdan d supmpubically and then 
perineally or by implanting through a needle m the perineum. The 
rooitgen ray will disclose the exact position of these implanted seeds 
The histopathologic diagnosis may be made by aspirating some of the 
pTOstatic tissue through a spedal needle. Roentgenograms should be 
made of the bones and lungs to rule out metastasis before any treat 
ment 

The roentgen ray will often relieve the distressing pain m the back 
legs which may be the first subjective symptom. The prognosis 
« bad, 

Ueeter 

treatment for stenosis of the ureteral onfice formerly was In 
^00 which was liable to be attended with severe bleeding and which 
few reported cases necessitated cystotomy This also apphed to 
cases where there was a distinct bulging of the last centimeter 
ureter due to the occlusion by a stone 

ureteral onfice can now be slit for any reason by surgical dla 
through the cj'stoscope With the patient prepared as for cysto- 
J^pic electrocoagulation a special electrode with a small Y-shaped 
^ is introduced into the orifice and with the bipiolar current, the 
of the ureter is Inased for a short distance. This may be accom 
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In these cases of malignant tumor of the bladder With the cardinal 
symptom of often painless hematuria^ the patient ^insults hU advisor, 
who too often complacently administers a urinary antiseptic and is 
readily satisfied If the hematuria ceases in a day or two Insistence 
of cystoscopic examination at this lime would do more for the patient s 
prognosis timn our most effective treatment later on 
Wth a sessile type of tumor, the best Information with re^rd to 
what extent Infiltration has taken place is obtained by an aerocysto- 
gram and a cyslogram which we cmplc^ routinely A roentgenologic 
examination should be made of the bones of the pelvis and spine 
of the lungs for possible metastasis, which Is laie and rare in those 
carcinomas affccUng the bladder only, but common in those cases 
associated with carcinoma of ti« prostate. 

Leading authorities agree that the best results are obtained by 
radical surgery In those selected early cases where the tumor is 
£avond)ly situated for excision with or without resection of the ureter 
Total cystectomy with transplantation of the ureters has a high mor 
tality except In the hands of the most expert 
In those cases which are dther loo extensive for resectiaa or un 
favorably situated but yet not too far advanced and without visible 
evidence of meWtaris we advise a combination of a suprapubic cys- 
totomy and destruction of the tumor by diathermy Geneial an at he m a 
a employed, and an inactive electrode 6 by 8 inches is placed under 
the sacrum. The active electrode Is selected from several sixes of flat 
disks and screwed on the harufle and the strong current U contre^ed 
by a foot switch Due precaution must be taken If ether Is used as 
an aneatbetlc on account of the sparking by the macldne. After 
cystotomy the active electrode Is Introduod directly on the tumor 
and it is destroyed by electrocoagulation The charred tissue may be 
removed by a curet and the destruction is carried out wide of the 
tumor tissue Little attention is paid to the ureteral orifices and usu 
ally there is no retention on the involved side In a series of cases 
treated m tWs manner a few years ago we im{toted radium in the 
destroyed base but the results were no better than in those who did 
not receive radium so we discontinued IL Roentgen ray therapy 
should precede and follow this procedure This combiMtion of *tirg^ 
and diathermy is not designed primarily to be curative, but it wfll 
relieve patients of distressing symptoms improve their condition In 
some cases allow them to return to their occupation and add a few 
years to their Ufe We have a few cases where the- diagnosis was con 
firmed by histopathologic section that arc living and five to right 
years after operation 

In those advanced cases any treatment other than paffiative has a 
tendency to hasten their end so we usually resort to roentgec-ray 
therapy and cystotomy when retention occurs 

The so-callril papillary carcinoma or noninfiltrating type responds 
better to treatment than the infiltrating type in fact, the latter is 
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(hd Dot commence until they had exposed themselves to sunlight, 
following which heahng was rapid 

In the bilateral cases surgery is usually contraindicated and beho- 
therapy has beta advised Biathtraiy has been advocated ioi palliative 
purposes but mostly frowned upon. In some cases there is a persistent 
and distressing cystitis which resists all palliative measures Beer 
states that fulguration of these ulcerations and granulations does pro- 
duce temporary relief and reappbcaUons of the current may be 
necessary 

Gemtd tuberculosis primary m the epididymis and going on to 
suppuration is amenable to surgery and epididymectomy is mdlcated 
There is a marked tendency to become bilatenil It should be borne 
m mind that the Infection m the epididymis may be secondary to that 
m the kidney and the kidneys nil^ out before any surgical procedure 
a carried out Diathermy is contraindicated Tuberculin given thera 
peuticaHy in the form of badllus emulsion has proved beneficial in 
cases where focal local and general reaction has been avoided 

Testicle 

FoDowing the suggestion of Ewing who stated m 1911 that all 
tumors of the testicle should be regarded as teratomas or mixed 
tumors we advise radical surgery as soon as diagnosis is made. Mostly 
in yoong adults in the third de<^e the condition is highly malignant 
and the prognosis bad with metastasis occurring mostly to retro- 
peritoneal lymph nodes withm a year whether or not a radical re 
section of the lymph nodes up to the lumbar group is carried ouL 
The Memorial Hospital of New York City reports encouraging results 
with the application of radium but these have not been foimd else- 
where. 
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panled with the Bugbee electrode If one Is expert Slitting of the 
lower vesical portion of the ureter wfll often permit the prompt 
of stones, which have been lodged at this narrowest portion of the 
ureter 

Medical diathermy has been recommended for patients with stones 
in the ureter or kidney but it is not much used As beat often relieves 
these conditions, diathermy should be more efficacious but in oar 
experience those patients ^th a ureteral colic require morphine hypo 
dermlcally and will tolerate nothing during the attack of severe pain. 

Kidney 

We ha\e had little experience with diathermy In renal conditions, 
hot It has been advocate in all those cases where beat was formerly 
employed. As the kidney Is closer to the posterior surface the smaller 
electrode, 4 inches square, is placed over the kidney region and the 
larger 10 ^ 8 Inches, Is plac^ on the upper abdomen. The current 
IS Increased gradually with the amperage averaging 1000 to aooo 
This should be over a period of 40 minutes. 

In tumors of the kidney diathermy b contraindicated. Early diag 
nosb as made by chromo-ureteroscopy pyeloscopy, retrograde or 
intravenous urography indicates surgery wiUi preop^tlve and post 
operative roentgen-ray therapjy In those larger hypernephromas which 
are regarded as Inoperable roentgen ray therapy has a marked tend 
ency to relieve pnln stop hematuria and produce a marked diminution 
in Uie sbe of the tumor 

Roentgen ray therapy is indicated also in the mixed tumors of the 
kidney seen in children and where removal cannot be accomplished. 

Gentto-umnary TaBEECDi.osia 

Long clinical experience has placed genlto-urinary tuberculosb with 
the primary seat In the kidney upon a surgical basis. Always second- 
ary to tuberculosis elsewhere, it is spoken of as primary in the par 
Ucular region of the gemto-urinary tract that it affects first, usually 
the kidney and epldidymb While theoretically tuberculosb may begin 
as a bilateral affair It clinically develops as a unilateral a ff a ir and 
when diagnosis of surgical kidney fa made nephrectomy should be 
carried out. In certam selected bilateral cases when one kidney is 
only slightly impaired and its feDow more so the better kidney has 
improved after nephrectomy of the worse one. 

As the condition b systemic, the patient b by no means cured after 
nqDhrectomy There is a rrmrkM tendency to breaking down 
wound A general antituberculosb regime b advocated — rest, 
food and fresh air Under the last bead heliotherapy carefully carried 
out has a distinct pbee and It been reported by Bumpus that 
some patients volunteered the information that healing of the wound 
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PHYSICAL AGENTS IN TREATMENT OF GYNECOLOGIC 
CONDITIONS 

Grant E Ward MJ) Fj\.C5 
SECTION I 
DIATHERMY 

History — ^The employment of high frequency currents for medj 
cal or surreal purposes has come to us through a long process of de- 
velopment, brought about by the untlnng gratmtous coSperative 
labors of a group of physicists and medical and surgical investigators 
to aH of whom a defat of deep gratitude is due As one reviews the 
hfatory It becomes evident that advances were often simnltanecrus and 
quite mdepeodent in widely separated areas maUng it difficult at 
times to assign pnority id the constnictlon of apparatus and improve- 
ments in technic E^lsewbere the history and pbj^cs of high frequency 
carrents and their biophysical effects are given in greater detail than 
fa p>ossIble or necessary here suffice It to define a few terms for clarity 

Definitions. — Diathermy in the aunplest and most exact sense, 
means to heat through. From the word alone no electrical connec 
tion is evident, but since Its maplency, diathermy has been used to 
dedgnate that form of heat produced within the living tissues by 
the passage of a high frequency current through them when this heat 
is not destructive but within physiologic limits Within the last few 
years radio-tube apparatus have been devised for diathermy treat 
ments which create an electromagnetic field between two large plates 
when the patient is placed within this field a rise in general 
body temperature to 105 or io6 F results, 

Electrosurgery, on the other hand is the udliiatlon of properly 
^?ulated hl^frequcncy clectnc currents in the performance of sur 
operatioas as in making Incisions In nonrml tissue, excising dls- 
areas or In the desiccation (dehydration) or coagulation de 
f|^tK)n The therapeutic agent Is the dectric^y developed lethal 
within the tissues themselves In contradisUncUon to the physio- 
logic beat of diathermy 

^dothenny is a name coined many >ears ago but not empha 
or enlarged upon until the notable work of George A Uyeth In 
Some authontles claim for Germany the origin of this word 
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Obviously with strong currents higher temperatures are generated 
a happy balance between voltage and amperage must be obtamed to 
generate the proper amount of heat without shocking and pain As 
the application is prolonged the temperature rises to a pomt where 
the conduction and radiation disperse the beat as rapidly as it is 
formed and a state of equilibnum exists the given current maintain 
ing the same temperature as a rule and any increase In the current 
strength increasing the heat proportionally 

Such conditions prevail In a homogeneous medium but m the body 
certain variations occur due to the different densities of the body tis- 
sues through which the currents pass The denser tissues offer in 
creased reliance allowing less current to flow through with corre- 
spondingiy less temperature nse Tissues \Tuy m density from greatest 
to least as followa bone cartilage bgaments fascia skin muscle 
and fat Heat la also dispersed by radiation and by conduction of the 
blood stream 

High frequency cnirrents are known to travel on the surface of metal 
conductors That this also holds in the case of orgamc substances was 
shown by Bettman and Crohn who worked with bologna sausage 
observing that the highest temperature registered at the periphery 
just beneath the skin of the sausage This then brings about a diJ 
fereace of opinion from the theoretic aspect described above From a 
practical standpoint, however investigation reveals increases m deep 
temperatures during the application of high frequency currents de- 
pendent on the strength of current and balance between VTiltage and 
amperage In other words In spite of the vnnaticms In tissue struc 
hires and densities temperatures In deeper organs as the lungs hver 
and pelvic organs are moderately raised by diathermy currents the 
depth of this temperature and Its exact location being determined by 
^ size shape and location of the electrodes Bettman and Crohn 
mrther demonstrated that when agar agar is the homogeneous con 
ducting medium, temperatures occurred midway between equal-sized 
electrodes or nearer the smaller of two electrodes of different area, 
tt a piece of bone or other noocooductiDg substance Is placed m the 
^ter of the agar the electromagnetic waves are bent around the 
wne, and a concentration of current with a greater nse in tempera 
hire appears at the periphery of the bone, E A W einberg and the 
(unpublished) have confirmed these observations In living dogs 
^ Inserting a clinical thermometer in a hole bored ra the bone of the 
foreleg and another in the surrounding soft parts while diathermy 
applied higher temperature readings being obtained in the soft 
parts next to the bone. 

ij>Uea»ea — In discussing the use of diathermy in gynecology the 
"f^er win refer freely to the work of Corbus and 0 Conor and 
H Cherry and others (see bibliography) In spite of some 
“wetic and laboratory ev’idence to the contrary heal penetration is 
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others, that Mr Kurt Stoye, a physJdst the first to utlliie 
iL Endothermy literally means *heat from within.’ Wyeth calls 
electrodesiccaUon ‘monotermlnal endothermy’ , electrocoagulatioa 
‘bltenninal endothermy and the cutting current ‘ endotherm knife. 
Further differentiation of electrodesiccation, electrocoagubtioo and 
cutting is given under **elcctrosurgery 

The term ^uniterminal refers to one cable connection between the 
small active electrode and the instrument the patient acting as a con 
denser, disseminating the current, which then returns to the generator 
‘ Biterrrunal" infers two direct connections between patient and ap’ 
paratus (i) a small active electrode concentrating the current to 
raise the \oca} temperature within physiologic limits (diathermy) 
or above that lethal to the tissues (eleclrosurgery), and (2) a large, 
inactive or plate electrode in close contact with the patient s skin at 
a point distant from the treated area Frequently two equal electrodes 
are employed to raise uniformly the temperature of a part of the body 
or extremity In medical literature the words bipolar’ and “mono- 
polar’ were extensively used, but as there Is no polarity to a high-fre- 
quency current such terms are etroneous. 

Physiology.^ — The physiology of beat is thoroughly discussed in 
Volume I Diathenny heat is because of Its mode of pr^uctlon much 
more penetrating tluui that from any other source As high frequency 
currents pass thwgh the tissues, heat develops within them differ 
ing In this way from the radiation and conduction beat of hot instru 
ments applied to the surface of the body, as hot water bottles 1^ 
baths, the Paquehn or electric cautery etc. Painstaking clinical aiw 
laboratory researches have proved that this heat penetrates to practi 
caHy any depth of the body and raises the temperature of deep- 
seated organs. Therapeutic temperatures of 108® F can be obtained 
in the urethra and rectum, and in F in the cervix With this eleva 
tion there Is pari passu an Increase ui the oral temperature from 05 
to I o degree. Such temperatures produce the familiar physiologic 
effects of dilatation of blood vessds and increased arculation and 
have sedative effects upon the nerve endings and relaxation of the mus- 
cles. These effects bring the body defense mechanisms leukocyte^ 
and swelling of the tissues with exudation of blood plasma, to fi^t 
disease or promote repair processes Certain authors cl aim a most im 
portant function to be the germlddai action upon invading organlsi^ 
particularly the gonococcus noted for Its susceptibflity to moderately 
high temperatures but more recent investigations disprove this as- 
sumption The above facts place diathermy among the s tand a r d treat 
ments of gynecologic diseases. 

The degree of heat applied is under the direct control of the op^ 
tor being varied by (i) sixe of the electrodes (a) densities of the 
tissues treated (3) amount of current utlUied and (4) duration of 
application 
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and relief of pain from reduction of pressure upon nerve filaments 
Likewise in turn a rapid absorption of the exudate follows the In 
creased blood flow together with mobilization of the body^s natural 
defense resources Smce the Inflamed adnexa usually prolapse Into the 
cnldesac of Douglas Cherry performed a scries of experiments to as- 
certam temperature rises here With an abdominal electrode measuring 
i8 by 12 5 cm and a vaginal electrode the exposed surface of which 
measured 5 by 3 am, the temperature of the culdesac was elevated to 
48 C while the va^nal temperature registered 44 C For this treat 
menl a special electrode (Fig i) is made with a hole drilled near 
the surface for the exposure of the thermometer bulb to the vaginal 
tissues Through this contrivance by adding two degrees to the tem 
pcratore registered in the vaginal tissues he estiraated the appron 
mate degree of beat in the adnexa and with such a technic treated a 
series of 100 cases with disease of the tubes or ovaries or both 
In spite of the fact that electrotherapists and authorities on physio- 
therapy have continually warned against using diathermy in pus-con 
ta in i n g cavities with no outlet for drainage it seems reasonable to 
Chenry to assume that if gonococa were the exating factor producing 
such a condition and if a penetration of the disea^ structure by a 
heat of 46 C could be obtained the causal agent would be destroyed 
with inddeutal reduction In the mOammatiom Such speaftc heat 
effects are questioned by Scheffey and others Improvement by this 
reduction In infection and the active hyperemia was realized m a large 
percentage of Cherrys 100 cases Diagnosis was made either by ob- 
tainmg positive smears from the urethra and cervix In most of the 
patients or in others with negative smears by numerous pus cells 
and a history of subacute or chronic urethntis endocerviatis skenJ 
d* 01 hartbolmitls The degrees of pelvic Involvement varied from 
thickened tender adnexa to large pus tubes or tubo-ovarian 
abscesses entirely filling the pelvis T^nty three of the patients had 
adnexal disease without masses and 77 had adnexal disease with 
masses. 

The results in this scries of cases are so remarkable that a few 
figures are of Interest In all there was practically Instant relief of 
pain. The maases disappeared entirely in 18 of the 77 and were re- 
duced in size In 14 more a total improvement of 32 or 41 5 per cent 
ioe complete disappearance of the inflammatory tumor seemed more 
^ to occur where there was an Initial attack of adnexal Infection 
in the chrome ones the reduction in size and subsidence of the 
scute symptoms made the lesions practically innocuous although re 
palpable requlnng more prolong^ diathermy Forty mne 
die 77 were entirely relieved of ^rmptoms operations being un 
or refused the other 28 were operated on At operation 
aivt'fif**** found to be hypcreraic soft edematous and smooth 
r^die adhesions vascular and thin In contradistinction to the thick 
fibrous type so frequently encountered in chronic pelvic in 
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regulated by varying the sire and shape of electrodes and their points 
of application In this manner, therapeutic temperatures ore applied to 
the urethra varana cervix and even the adnexa when they are the 
seat of salpingitis or tubo-ovarion abscesses The amount of heat 
tolerated by the normal tissue without destruction or coagubtlon, 
probably varies between 55 and 58® C Cherry applied diathermy 
through the abdomen of a dog heating the bladder and rectum to 
52® C without histopathologic changes He also developed 55® C in 
the human cervLX for 10 minutes without any gross tissue changes 



Fm. I — vsflnl electnxtet. Active met*l loxlacB comet in 
ctrrknl and vt.*io*l Uwnrt. An open vladow con aec ti trfUi n c»n*l wbfclj pues thjoofn 
upper nrUc* of ekctiode its entire lenfth. TbJi tJlowi fntroductkm of thermiooeia 
with bulb in cneUct wUh Tiffosl iMiix acennte masareoteati of b ff 

A, electmfe o*d In tbe treitioent of err^ sniT B cJectrodc wHb larger 

ttrriice fo tppacetfcrn to nretlun, ntiUzed «t fiTw treatment for cerrli and aonem- 
C, Chmy^ recently improved modeL 

It Is weD known that hving tissue dies at 60 C temperature also 
lethal to the gonococcus which is vulnerable to as low a temperature 
as 42 C for ten minutes. 

Diathermy treatment of pelvic infections causes hyperemia aM 
quickened drculat ^ with reduction In stasis in the engorged vessels 
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and rebef of paJn from reduction of pressure upon nerve filaments 
litewise m turn, a rapid absorption of the exudate follows the in 
creased blood flow together with raobUIzation of the body s natural 
defense resources Smce the inflamed adnexa usually prolapse into the 
culdesac of Douglas Cherry performed a senes of experiments to as 
certam temperature rises here, Uith an abdominal electrode measuring 
i8 by 13 5 cm and a vaginal electrode tltt exposed surface of which 
measured 5 by 3 cm, the temperature of the culdesac was elevated to 
4S C while the vaginal temperature roistered 44 C For this treat 
ment a special electrode (Fig i) is made with a hole drilled near 
the surface for the exposure of the thermometer bulb to the v’agmal 
tissua Through this contrivance by adding two degrees to the tern 
perature registered in the vaginal tissues be estimated the approxi 
mate degree of beat In the adnexa and with such a technic, treated a 
series of 100 cases with disease of the tubes or ovaries or both. 

Id spite of the fact that electrotherapists and authorities on physio- 
therapy have continually warned against using diathermy in pus-con 
tainhig cavities with no outlet for drainage it seems reasonable to 
Cherry to assume that if gonococa were the exciting factor producing 
such a coiydition and if a penetration of the dlscaswl structure by a 
heat of 46 C could be obtained the causal agent would be destroyed 
with incidental reduction in the inflammatioii. Such specific heat 
effects are questioned by SchefTey and others Improvement by this 
reduction in mfecdon and the active hyperemia was realixed in a larw 
percentage of Gierry s lOo cases Diagnosis was made either by 
taining positive smears from the urethra and emnx m most of the 
patients or In others with negative smears by numerous pus ceUs 
and a history of subacute or chrome urethritis endoccrviatls skem 
fls or bartholinitis The degrees of pelvic involv'cment varied from 
thickened tender adnexa to large pus tubes or tubo-o\’anan 
*^»cesses entirely filling the pelvis Tirenty three of the patients had 
*dr^c*al disease without masses and 77 had adnexal disease with 
masses. 

The results in this senes of cases are so remarkable that a few 
are of Interest In all there was practically instant relief of 
Pafa The masses disappeared entirely In 18 of the 77 and were re 
ouw m sire in 14 more a total improvement of 32 or 41 5 per cent 
ine complete disappearance of the inflammatory tumor seemed more 
^cur where there was an initial attack of adnexal infection 
wnfle In the chronic ones the reduction m sue and subsidence of the 
®y®Ptoms made the lesions practically innocuous although re- 
of palpable requiring more prolong^ diathermy Forty nine 
77 were entirely relieved of symptoms operations being un 
or refused the other 28 were operattri on At operation 
found to be byperemlc soft edematous and smooth 
cneH vascular and thin m contradistinction to the thick 

fibrous tj’pe so frequently encountered in chronic pehic In 
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flammatory disease. Conswwently, operation was greatly facilitated 
the tumors being readily delivered with a minimum of trauma to sur 
rounding structures. The contents had been reduced by the treatment 
to a thm, watery, straw-colored fluid instead of t^ usual thick, 
creamy, purulent exudate and all cultures were negative. The lessened 
operative trauma made convalescence free from discomfort and pain, 
vomiting and distention Only two wound infections occurred — 7 7 
per cent as against 30 per cent wound infection In a targe series tW 
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had no preoperative diathermy treatment In summary Cherry says 
“I would \’Enture the assertion thnf diathermy is probably the most 
satisfactory available agent for the araservative treatment of pelvic 
mfectfons due to the gonococctis It relieves pain dumnlsbcs the pelvic 
masses and aids in complete resolution Used as a preoperative thera 
peutJc measure it will eliminate many of the teduucal difficulties In 
the removal of large pelvic masses and thereby contributes a smoother 
convalescence Incidentally the percentage of postoperative wound m 
fectlons Is lessened.” Further inx’esti^tion and \enfication of these 
results should be carried out in our larger dimes 
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There are data at present insuffident to state whether pielvic infec 
other than those of gonococcal origin such as follow parturi 
“®^abortion will yield so readfly to diathermy The ffttfe avTiflable 
Seems to point in the adverse direction The streptococcus 
*tap^lococcu5 or colon baefflus requires a temperature of 58 to 6o C 
or destruction Diathermy through the pd\-i3 raises the tempera 
msufficJently to ha\'e any spedfic effect on these bacteria and on 
wntrary seems to aggravate the ^miptoms The de g r e es of heat 
^■eloped produce a smtable cultural temperature In which these 
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bacteria tiirive pelvic peritonitis and other complicatlora following, 
the diagnosis of the organism fa therefore extremely in^rtant 

TEcnmc op DiATHEWiy Application in the Pelvis — ^The pelvic 
application ol diathermy U carried out in one of several ways (i) 
Two large equal electrodes arc placed one on the abdomen and one c® 
the sacrum with a consequent temperature increa« midway between 
the electrodes, Inasmnch as the teropemture fa to be concentrated as 
near as possible in the culdesac and around the cerrix, the abdotnlno- 
■TOginal application fa more practical (a) Several special electrodes 
have been devised for application to the cervix and the vaginal vault, 



F» 5 — R hJ« Wclrode No — k Uvatre Gnvt* n*ottna ptiffd io m >4*^ ^ 
da«n powuon, Uw hutdie &ctia( u « Undms {>«•( lof locaKtion o( Lbe dectik tenzdo^ 
Tbmrt torter* bs oretbni, ccctueo «jad cervix, mc»*rebi» lonpmiaret of loS ^ ^ 

(4 3 to 4 TS C) m itcUnn tnd T»*ln» aod loj 5 to tej F 3M4 

this being the nearest approach to the prolapsed diseased adnexa in 
the culdesac (3) Another method » the abaomlnorectal appifeatfoo 
giving less favorable results The accompanying Ulustrati^ (Fig*' 
2 to 8) show better than description the methods of applying the el^ 
trodes In the treatment of gonorrheal urethritis the Conras electrode 
(Fig 9) IS applied through the urethra with a pad on the abdomen 
or beneath the sac urn 
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In the abdominovaginal or abdomino-urethral application a ther 
moraeter is contained in the active electrode as a guide to the tern 
perature nse Accurate approximation of the electrodes both on the 
surface and in the cavity treated is important The large pad elec 
trode, usually consisting of block tin is covered with green soap for 
accurate contact and held firmly on the abdomen by belt or sand bag 
— not necessary for sacral appbcatlon as then the patient lies on the 
electrode, assuring even contact with the skin. Any irregulanties on 
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bacteria thrive pdvlc peritonitis and other complications foUovrtng, 
the diagnosis of the or^nism is therefore extremely important 

Technic or DiA-rmnarv Application in the Pelvis — The pelvic 
appbcatlon of diathermy is carried out In one of several ways (i) 
Two large equal electrodes arc placed one on the abdomen and one on 
the sacrum with a consequcait temperature Increase midway between 
the electrodes. Inasmuch os the temperature is to be concentrated as 
near as possible in the culdcsac and around the cervix, the abdomino- 
vaginal application Is more practical (2) Several special electrodes 
have been devised for application to the cervix and the vaginal vault, 
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(4 to 4 78 C) to rectum utd tad J to 03 F CJfljO t« 3944 

this being the nearest approach to Uic prolapsed diseased adnexa in 
the culdesac ( 3 ) \iiolhW method » the ebaotrdnorectal appHomon 
giving less favorable results The accompanying fllustratiota (F^ 
2 to 8 ) show better than description the methah of appl^g the 
irodrs In the treatment of gonorrheal urethritis the Corhus electrode 
(Fig 9) IS applied through the urethra with a pad on the abdomen 
or beneath the sacrum 
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the temperature rises abo\e this the current is reduced to maintain 
the desired degree of heat The treatment is continued for from 15 to 
30 minutes and repeated at three to five day mtervals until improv^e- 
meut becomes stationary Endocei^iatis usuaDy coexistent Tvith the 
adnexal disease receives treatment while the pelvis is diathermized. 
After the mtrapelric disease has cleared up any lingering chronic 
infection requires electrocoagulation to be described m a subsequent 
paragraph 

Diathenny for acute gonorrheal urethritis is not firmly established 
but should be mentioned because of beneficial results m certain cases. 
Treatment is by the use of the Corbus thermophore (Fig 9) a small 
round instrument with a tapenng metal Up an inch and a half to two 
inches in length carrying a thermometer m its center AppheaUon is 
directly withm the urethra, with a large inactive pad beneath the but 
tocts. The urethral orifice Is cleansed with bone solution and the 
sterilued thermophore inserted and held in place by a suitable clamp 
fastened to the table Treatment is continued for from 15 to 30 mm 
utes at ^ temperature of 41® C (800 to i 000 ma of current) and re- 
peated In from three to five days until urethral discharge has sub- 
sided, The current is Increased slowly taling about right minutes to 
reach the desired milUaioperage and temperature. 

The destruction of infection in Skene s glands requires a true sur 
peal procedure but is discussed here because of Its dose association 
With gonorrheal infections of the other pelvic organs The periurethral 
l^isties are deansed with a mild anUsepUc and * per cent novocaine 
Inlected at four points about the urethra A needle-lfke electrode car 
rylng either a fairly strong unltenmnal current of rather high amper 
^ or a moderatriy strong bitenmnal current^ is inserted the full 
length of the gland until a whitish coagulated area appears about the 
This insures complete destruction of the infection and the epl 
fhelial lining of the ghind. Argyrol 10 per cent is appbed to ^e 
about twice a week until healing oonirs m two to three weeks 

The literature contains many reports of the use of diathermy in 
Jhe treatment of dysmenorrhea with highly satisfactory results the 
“Erased blood flow accounting for the improvement It is also stated 
amtnon'kea when due to hypoplasia of the endometnum is 
benefited by the dilatation of blood vessels (Thellhaber) 
tintnmann I <3® Ruben and others vouch for the symptomatic im 
^uvement In vested aQeciions partjcularl> cystitis Here the muscu 
IS relieved and painful urination or incontinence ehminated 
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the auriacc cause uneven concentraUQU of the current with uttcom- 
fortable sparking or, in some, a bum. The eieettodes are now coo 
nected to the machine and the current turned on, beginning wound 
aoo to as© ma. and slowly increasing until vsgmal temperature reaches 
42 or 43* C This usually requires 1,000 to i 500 ma. of cunent If 
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Electrocoagulation 

The first electrosurgical current was unitenninal — only one wire 
and one electrode connecting the patient with the generator This 
“fidgoratlon” current is of high voltage (potential) from a long spark 
gap and correspondingly low amperage (volume of current) The ef 
fe^iT heat penetration of such current fa limited and soon its Ineffi 
dency for the destruction of any large amount of diseased tissue was 
realized During years of development the voltage has been reduced 
by shortening the spark gap and altering the transformer there bemg 
pari pastu a perceptible mcrease in amperage Higher frequencies 
were obtained with the shorter spark gap and still hl^er frequencies 
with the introduction of a multiple gap (Clark) The present-day cur 
rents are much more powerful than the earlier ones destroying readily 
to a depth of 2 or 3 mm in a short time longer contact coagulat 
mg tissue to i 5 am from the point of application when necessary 
Along with this development of such powerful currents came the ad 
vent of dectrosurgical cutting first popularized bj' George A, T\^yetb 
so useful m sealing capHlanes and lymph vessels as the indslon is 
made. 

Et^ECmODESlCCATIOK 

Electrodesiccation as Its name Implies is the dehydration of tissues 
by the beat developed within them dunng the passage of a high fre- 
quent current, William L Clark of Philadelphia first to employ this 
term, uses it to designate that form of tissue-destruction caus^ by the 
passage of a uniterminal current of high amperage and low voltage 
(short spark gap) The cells are devoid of water (dehydrated) and 
^Ppear dongated and shriveled under the miCTOscope the cell outline 
however b^g still visible These changes are most marked m the 
heat-sensitive tumor cells 

The author studied the histologic changes effected by electrosurgical 
currents In an effort to confirm Clark s work and found that by 
the strength (amperage and voltage) and time of appheation 
dectrodesiccatJon could ^ obtained with either a unitenninal or hi 
current, much leas time being required however for desicca 
with the stronger blterminal oirrenL In the literature however 
iht tenn desiccation usually means the dehydration of tissues with a 
current that 15 a current delivered to the patient through 
w electrode and one wire from the generator the patient dissipatmg 
b* current through the air back to Its source. 

ELECTROCOAOULATIOIi 

^ Kectiocoagulation was first employed by E Doyen of Paris about 
who enlarged upwn the fulguration of Reviere PozzI and de 
and 1 ^ by changing the electrical connections to the patient 
bsing more powerful transformers. Two wires connect the 
K frator to the patient one to a large pad beneath the back or but 
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SECTION n 

ELECTROSURGERY 

The nse of hi^ frequency, oscillating electric anrenta as p hysloJ 
agents in performing any surgical operation is called ‘dectrosurgery 
in cootradistmctlon to the usual surgery with the cold aharp scalpeL 
Under diathermy^ a careful differeDtiation between it and electro- 
surgery is made There are three dectrosurgical currents, designated 
by their effects desiccation (dehydration), coagulation and cutting 
Eiectrosurgical currents are dtemating in character Le their direc 
tion of flow changes many times per second and because these alter 
nations are so numerous usually 750 000 to i 000 000 and at tunes 
3 000,000 per second the term Ugk frequency is used to distingi^ 
the current from the low frequency commeraal currents of ordinarfly 
60 cycles or 120 oscillatioiis per second. The higher the oscfllatlcms, 
the smoother the current with less muscular response and more effec 
tive application. These currents are of varying voltage and amperage 
depending upon the needs. 
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boraogeneoaa mass The tumor cells being more sensitive to heat are 
affected first, forming large masses of granular d^bns within a hyalin 
iied stroma the stroma Is more resistant to heat and slowly destroyed 
In the usual specimens the connective-tissue stroma Is seen as a fused 
translucent ecain staining matrix of hyalimred material with partially 
destroyed nuclei scatter^ here and there The blood vessels contain 
clots adhenng to the heat-damaged wall Coagulation may be obtained 
by a heavy unlterminal current of high amperage and appbed for a 
considerable length of time as compared to that necessary for deslcca 
hon Usually however electrocoa^atlon is accomplished with a bl 
terminal current generating high destructive temperatures the tissues 
actually boiling in their own juices This type of destruction is used 
for large tumors whereas desiccation is suffiaent for small, benign 
and malignant ones 


Electrosuboical Cotttng 

Electrosurglcal cuttmg currents were first expenmented with by Lee 
de Forest in and later by others but without practical applica 
bon unUl the thoroughgoing studies of George A Wyeth who has so 
aptly populamed this Important surgical adjuvant Tissues are easily 
and quickly severed by currents of higher frequency than that re 
quired for desiccation or coagulation for example i 500 coo to 
2,000,000 osdUabons or more per second For the smooU>«t cutting 
the oscillations should be as nearly espial as possible notably those 
from radio tubes which are undamped that Is of equally sustained 
oscfflations without rest penods between them Currents from a 
spark gap generator are damped that Is the oscillations are In 
chains each oscillation In chain being consecubvely shorter 
than the previous one until the rcro line is reached with a rest period 
following allowing the current to pile up on each side of the gap 
until sufficiently powerful to Jump it when osdllations ogam occur 
with similarly decreasing bei^t (Desiccation and coagulabon cur 
rents are usually of the damped variety ) Primary union following 
dectnaurgical cutting demands less penetration th^ for coagulation 
or desiccation and Is obtained by lower voltage and higher frequency 
^Ith a carefully balanced cutting current indslons are made with as 
little as one-tenth of a millimeter destruction of tissue at the skin edge 
OVard using Wyeth s endotherm where radio tubes are source of 
current) By increasing the strength of the current any desired 
amount of penetration from this superfiaal effect up to that necessary 
to stop bleeding from small vessels Is obtninable and with spiark-gap 
generators on to flashing currents causing destruction to one or two 
millimeters on each side of the Incision 'Uffth such a current of course 
primary union Is usually impossible these currents being for the re 
mo\'al of massive ulcerating malignancy where wound closure Is fan- 
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tocka and the other to the active, surgical electrode, which In his prac 
tice wa» a small diet. At present, most surgeons emplry a 
needle a flat blade with or without a sharp cutting edge, a blunt rod, 
a small ball, a wire loop or other form of small InstnuncDt, increts- 
Ing the current density at the point of ctmlact (Figs lo ii) Electro- 
cc^gulatlon as its name impUes results from t^ actual beat coagula 
tion of the Ussue-protein, which appears under the mlcroecopc as a 
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Robbins and Leabury describe the way to treat chancroids a 25 
per cent solution of copper sulphate In distilled water is applied for a 
few minutes after which the lesion is desiccated well beyond the dis- 
eased margin A light antiseptic dressing is placed over the sore and 
m a few days the foul alou^iing ulcer exhibits a healthy granulating 
surface. 

Prvriius vulvae a most distressing and resistant disease calls for a 
thorough search of the general physical condition and study of the 
blood chemistry to exclude constitutional causes If none is found 
dectrosurgery comes to the relief of the suffering patient The current 
strength and the method of apphcatlon depend entirely upon the 
extent and depth of the disease Superficial and less extensive involve 
ment calls for the active point electrode carrying a uniterminal cur 
rent to be played over the surface until white desiccation appears 
Moderately deep-seated diseases require that the needle touch or 
slightly penetrate the skin The duration of appbcation may be short 
ened wbm desired by using a flat, disk like active electrode treating 
larger areas at a time This Instrument is placed in direct contact with 
the skin until blanching occurs and then moved to an adjacent area. 
The after-care is a daily application of an antiseptic salve such as i 
per cent yellow oxide of mercury or mercurochrome, untD the desic 
cated tissue cornea away to be replaced by normal epithelium. 

In the more extensive cases ^ere the entire vulva and adjacent 
portiems of the thigh or the perianal region are involved more radical 
procedures are necessary The cutting current Is efficacious in exdsmg 
the disease with a wide margin in normal tissue, the edges being 
brought together with suture for primary union when a fine current is 
used Stronger currents advisable when ulcemtJon is present sugges- 
tive of malignancy prevent prnnary union the wounds healing by 
granulation The skm and subcutaneous fat are so redundant that 
COTtracture of large wounds is not disfiguring the edges being gradu 
ally pulled toward each other limiting the amount of acatrli which 
is always soft following electrosorgery Occasionally after extensive 
up^tlons. skin graft Is necessary 

Cyj/j of BarthoMs glands call for removal of the entire wall which 
prior to the advent of electrosurgery meant resection usually under a 
8®^ral anesthetic, and considerable boapitalization. Several years ago 
the autiwr while treating a case of ranula, hit upon the Idea of destroy 
n lining with a imitennlnal current allowing the walls 

0 1^ together and heal by granulation Such a splendid result was 
that cysts and epithelial lined ca\’lties In other parts of the 
have been successfully attacked In the same way Small Bartho- 
u-gland cysts are treated under local anesthetic in the office larger 
Y?i^°^|uilly require general anesthetic and short hospitalliation. 
a ^ ^ small or large the technic is the same (Fig 12) 

rong^ttlng current opening the cyst and evacuating the contents 
epithelial lining Is then tirorou^y destroyed by a strong desic 
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possible anyway The sterile, dry coagulum i to a mm. thick, pre- 
vents reim^antation or dlssemin^cn of cella 

In electrosurgical cuUmg a tiny arc should be maintained between 
the electrode and the tissma, pressure obliterating this arc dtwmi 
nates the current so rapidly th^ cutting is slow and with much de- 
struction A new sense ^ to be learned oy the surgeon— that of very 
delicate application of his dectrode and rapid drawing of it over or 
through the tissues 

Application op Electkosumbry 

Vulva and Vagina . — Small btmgn tuTucrs are promptly destroyed 
by a desiccating current under local anesthesia. The mrthod of anes- 
thesia Is optional, and the needle dectrode carrying a airrent of 
proper strength for the ske of the tumor, is first played around the 
edges to cut any dissemination of cells, should there be suspiaoo 
of early malignant change The rest of the tumor Is then dehyi^ed 
curetted away with a sr^l suitable curet and the base redesiccated 
to sufficient depth, destroying all ceHs which may be growing out Into 
normal tissue 

A method of indirect appUcatfoo fa sometimes employed where the 
patient grasps a large tubular electrode or lies on an ‘inactive” pad. 
The operator then touches the diseased area with a needle the cor 
rent passing throu^ It and the operator, who acts as a condenser 
Heat Is developed within the lesion where the current fa concentrated 
as in the dir«A method, with the same destructive effect. The de- 
hydrated tissue Is then curetted aw^ as before and the current re- 
applied If indicated 

An antiseptic solution applied with a small cotton applicator insure* 
against subsequent infection of lids now sterile scab I prefer Scott s 
mercurochrome • Bohlman s gentian t w 7 per cent iodine. 

For small leadons no dressing Is necessary Larger or multiple ones 
require the usual surgical wound care during the h ea li n g period, which 
la^ from ten davs to three weeks, depending upon the citenL 

Sinclair Tousey descrl^ painless removal of small skin tumors 
without anesthesia. Pedunculated ones are clamped at the base and 
ihe active electrode applied to the distal portion, the current (uni 
terminal or biterminal) only traverrfng the insensitive mowth. If the 
growth Is flat a curved pair of forceps (Tousey Baffle) is so placed 
that the tumor rest* between Its )aw8 the active electrode then being 
applied to the center With a bitennlnal current, the forceps completo 
the circmt throufdi the operator who is, In turn conneaed to the 
machine if the current Is unlterminal the forceps is grounded through 
the operator 

ewmrodiwuoe m ejni n ^TTT^^ t r>r» iTwnw w«la 35 cc 95^ tfcofcoL 
55 cc. wxtoae lo «. 

t BoUmta'i ffntfm untiin Tlokt, t Gm.i vater 35 cc. ikofcal. 

J5 Ct. *01006. 10 cc. 
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dated with rapid healing where tissues are loose and freely movable 
A thorou^ application of radium should be given first then under 
general anesthesia the mvolved area removed with a wide margin of 
safety using the strongest cutting current and the base of the wound 
resteriliied by coagulating to a depth of two or three millimeters 
eradicating all outgrowing cells and those spIUed during the operation 
The coagulum is now pamted with an antiseptic solution such as 
previously mentioned and the wound kept well protected with the 
proper dressmgs The sterile coagulum comes away m from one to two 
weeks allowing the development of rapidly groiying granulations for 
cpithelializatlon By combmmg these two therapeutic agents complete 
eradJeabon of the disease is more certain and in addition electro- 
surgical removal counteracts the sclerosing action of the radium on the 
vessels pennittlng more rapid healing or earlier plastic repair and 
softer scars. 

Urethra- — Electrosurgery furnishes a quick sure method of re- 
moval of the most painful urethral condition — caruncle Except m 
hi^y nervous patients the operation Is performed under local ones 
thesia m the office A one or two per cent procaine solution injected 
cn aH sides blocks the urethra The smaller caruncles are simply desic 
cated down to the urethral wall and allowed to slough away larger 
ones are grasped with forceps and carefull> resected with a fine cut 
ting current Frequently, r^undant ureth^ mucosa, likewise eradi 
cated by electrosurgery, Is mistaken for caruncle. The redundant 
mucosa Is dissected away under local anesthesia or desiccated back to 
°onual tissue, Corbus and O Conor describe a method of utflixing a 
*^^^Tow flat electrode placed consecutively in four radial positions 
^i®®troylng a small area of raucous membrane m each of the four 
^^mdrants of the urethral onfice As benling and shrinking take place 
the redundant mucosa is drawn into normal jxjsition 
Urethral polyps usually small arc readily removed under local 
a^thesia with a desiccating current, thoroughly dehydrating the 
poi^ which sloughs away In a few days Should the polyp be large or 
malignant, its base can he cut through with a cutting current remov 
^ tmnor cn masse and then the base coagulated 
Following all of these urethral operations healing takes place m 
injm ten days to two weeks the patient experiencing very httle pain 
except In the exceptional case Loc^ application of procaine or cocaine 
mntment will reheve all p>aln Usually however postoperative treat 
m™t IS hmlted to ordinary cleansing measures 

'Cervix , — Chrome endoccrviclUs Is the most common disease which 
‘Wronls the gynecologist It Is now rccogmxed that the usual medical 
of chemical antiseptics tampons etc. is only palliative ex 
where the Infection is superfiaal and has not penetrated to the 
of the glands To cure the infection which o\'er a long period of 
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eating or coagulating current, os the occasion demands, usually ap- 
pbed on a blunt or ball electrode complete and accurate penetration 
into every nook and crevice of the collapsed wall being Imperative. 
The cavity Is then painted with Bohlman s gentian, packed with iodo- 
form gauxe and dry dressings applied DaDy appbcation of the gentian 
and iodoform gauxe is continued until the slough separates, the gentian 
then being discootmued, allowing healthy granulations to fill in and 
dose the defect. 



Fw ij — OectranrflaU IncWon of BvtboUo^ (knd c>»t Ia*cit — C o*SQW1oo of 
epltlicfill Hwhip 

In treating accessible mahptancy such excellent results are obtained 
by radium therapy that it must always be considered. Many malignant 
tumors of the vulva and vagina are completely eradicated In the 
earlier stages by the thorough application of radium (See Sect III ) 
It is espechdiy desirable in the treatment of vaginal malignancy, where 
exceptional improvTment occurs surgical resection even with high-f^ 
quency currents being technically difficult and fraught with marked 
distortion Electrosurgical resection of tumors of the vul^a is asso 
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m another two or three weeLa dunng which tune inspection 
should be made once or twice and also within the next month or two 
to watch for any possible constriction of the canal Should any adhe- 
sions begm to develop they are readfly broken up by the insertion of 
a small instrument or a cotton apphcator 
Mortimer N Hyams describe a clever method of conization of 
the cervix for destruction and removal of mfected cervical tissue. 
After Inserting the customary vaginal speculum with the patient in the 
dorsal position and cleaning out any residual leukorrhea, the cervical 
canal is anesthetized by placing a small crystal of cocaine m it An 
applicator saturated with 85 per cent cocaine solution is introduced 
and allowed to remain for five minutes and an inactive wet metal 
electrode strapped on the abdomen the patient being directed to make 


Q. 



Fio. 3 — Hytm'i ekctrode fo conlzitJoD of cctvIt. 

iIloTinB rtititkm f dedtode mUhoul taterfermce from aUiched 

Porcrttin tipi with Tirlooi f wire ira. 

1 ) Loop for reujtrvlaf hiu f fajfeded thtoe Ufb op in Oiul 

®nn compression on the pad with hands assuring accurate contact 
^ dutractmg her attention from the operator The activ-e electrode 
13) 13 a fine tungsten wire strctdied over a silicon tube one 
®^one-half bches long and propierly attached at each end for the 
^’’nduction of the current The sIIicod tube and tungsten wire are held 
long sintable handle having a swivd jomt for attachment of the 
from the generator The tungsten wire describes an arc of about 
^-eighth inch at its widest portion conforming to the normal con 
of the cervical canal which is fusiform or spmdle shaped Sev 
^ »ize3 of electrodes are available with varying vrtdths of the arc as 
others for biopsy and destruction In difficult angles of the 
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time has burrowed deeply Into the racemose glands, forming large 
cysts full of pus and dm extended high up to the internal os no 
method of treatment short of some form of surgery is sufficient to 
eradicate thoroughly the disease In Its deepest hiding places Various 
scalpel operations have been devised whl^ leave the cervix free of 
disease but sabsequent fabors are compl/cated by the reduced cervbc 
following amputation aHowingmiscarriages, or by the dense scar tissue 
following other procedures mating labor prolong and difficult Thor 
ough destruction of the mfected tissue, vrith either the actual cautery 
or dectrosurgical current, clears the condition and leaves a soft, pll 
able, normal appearing cervix, Oamslonally a thin diaphragm ob- 
structs the canal, requiring a dilatation in the office on one or two 
subsequent occasions. 

Less extensive involvement can be taken care of satisfactorily in the 
office, particularly if the patients are cooperative and will stand the 
moderate discomfort. The inactive pad is strapped to the thigh or 
placed beneath the buttocks, and the vsgma and cervix are painted 
with a local anesthetic, preferably ao per cent procaine as it Is safe 
from sequelae with a nervous patient n short nitrous oxide anesthesia 
Is given In ail cautery or electrosurgical operations on the cervu, ft 
Is well to protect the mucosa and '^va with gauxe saturated with 
bone add or normal salt solution, thus preventing the steam or send 
smoke, fn the case of cautcty from irritating the ^ucs A long thin 
prefer^ly needle-like or slightly flattened dectrode Is inserted into 
the canal up to the internal os and the blterminal coagulation current 
turned on destroying the tissues for two or three mflllmetcrs on all 
sides deeper destruction Is obtained by longer exposures Radial 
applications are made and nabothian <y»L8 punctured evacuated and 
sterilized. 

In deahng with extensive mfectfon the technic is similar oily 
carried deeper into the tissues requiring anesthesia and hospitahra 
tion The coagulated tissue comes away gradually and usually the 
cervix is quite clean and granulating at the end of two weeks. It goes 
without saying that tliis coagulum although aterihxed by the current, 
will In a short time contain large numbers of bactena. It is important 
to keep down Uus secondary overgrowth and thus control the amount 
and odor of the leukorrhea by topical application of an antiseptic 
solution such as Scott s mcrcurochrome or Bohlman s gentian two or 
three times a week, together with alkaline or saline douches on alter 
Date days 

Electrocoagulation is more rapid and deeper than cauterization 
the actual hot cautery necessitating care against too much slou^ 
a possfbfe source of secondary hemorrhage tVhen I first begin tbh 
work I witnessed two or three such hemorrhages due apoarentiy to 
deep sloughing but by carefully controlling the current tnis compll 
cation has been overcome 

After the sloughing Is complete in one to two weeks the cervix 
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sbort-drcuitiiig through the vaginal mucosa or \’uU'a The snare is 
sno^ placed about the pedicle and gradually tightened through it as 
a strong cutting current is apphed to the handle, sealing blood vessels 
and lymphatics as the polyp drops off The ba^ may then be more 
deeply coagulated if necessary by reapplying the current through a 
long strai^t or curved electrode 

Robert Fovder has described a unique method of an indirect snare 
with the patient on an autocondensation pad attached to the um 
terminal Oudin circuit of the electrosurglcal generator a snare Is 
placed about the pedicle in the usual manner the current passing 
throo^^ the operator who acts as a condenser 
Submucous myomas winch have descended throu^ the cervical 
canal are readily attacked with an electrosurgical snare as just de- 
scribed. Should the pedicle be long a strong cutting current is required 
on a cutting edge or narrow flat electrode to dissect mto the utcnne 
cavity removing any lingering pieces Not infrequently submucous 
myomas do not present at the eitemal os being found on routine 
cnunlnatlon of the utenne cavity Kelly baa had several experiences of 
splitting the antenor Up of the cervix vrith a cutting current and resect 
Ing these otherwise unapproachable tumors Electrosurgery greatly re 
duces the amount of hemorrhage when these tumors because of their 
sia require piecemeal removal 

The differential diagnosis of cervical ulcers a constant and im- 
pwtant problem is greatly simplified by biopsy now available as an 
office procedure, placmg at the disposal of evxry gynecologist the 
wriy diagnosis of cancer It Is a simple routine to take out a piece of 
stispiaous tissue for microscopic examination with a wire loop in a 
ijfltable handle as an active electrode carrying a strong cutting currenL 
The edges of the spedmen will be coagulated to a limited degree, the 
^tcr famishing enough unaltered tissue for adequate study Any 
\’es5el which may bleed Is easily controlled bv the appUcation of 
“**^^ciagulatlng current on a blunt electrode 
^*ctrosurgical treatment of ccranoma of the cervix Is only an 
adjuv’ant to Irradiation and should never be relied upon as the only 
of destruction of maiignancv In rids area. Radium Is now well 
as the method par excellence for the treatment of malig 
of the cervix. (See Section III ) However electrosurgery acts 
^ aid In the removal of excessive growth permitting the radium 
■PpUcation to outlying posts of the growth s advancement In spite of 
extensive pnblic education regarding cancer we are constantly 
^fronted with patients m advanced stages of the disease with com 
destruction of the cervix, or with a great cauliflower mass filling 
^ Here the cauliflower growth Is removed with an electro- 
surpcal loop or snare or the cervix amputated flush with the vaginal 
This is by DO means a routine measure as the smaUer lesions 
feadily treated by irradiation alone 
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canal A proper cutting current with sufficient coagulation to control 
bleeding fa necessary 

The active electrode fa Inserted into the canal and the current turned 
on As the wire cuts through the tissue the electrode fa rotated 
throughout an axis of 360 degrees cutting out a cone of cervical 
mucosa and opening all Infected glands for drainage If necessary 
the instrument may be remtroduc^, removing all diseased tissue. 
Any bleeding from large vessels is easDy controlled by applying the 
coagulation current on a blunt electrode Infected niabothi^ cysts 
present beyond the area removed are punctured with a needle carry 
ing a coagulatmg current Thfa wells out the contents, sterflinng the 
cavity and eradicatmg the lofecdon 

A gray slough will be found filling the cervical canal about the end 
of the fourth day and on the seventh day the canal fa much smaller 
and granulating mcely Between the second and third weeks the cervix 
fa almost normal wfi several amall unhealed areas here and there 
At the end of the fourth week healing Is usually complete, Hyams 
advised against vaginal douches as unnecessary because of the amall 
amount of sloughing and consequent leukorrheal discharge. He claims 
that comxation fa especially convenient for the treaUnent of ambula 
tory patients relieving symptoms by the removal of the Infected 
mucous membrane and opening of the glands thereby facilitating 
drainage and reducing congesdon deeper m the cervii. Since no 
muscular tissue fa removed the cervix remains functionally nonnal 
and subsequent parturition fa unhampered Diseased tissue fa removed 
to any desired depth by repeating the procedure as often as advisable. 

Electrosurgery is the method par excelkncc for removing paptUomas 
of the cervix and pedunculated fibroids presenting at the os Usually 
paplllcraaas are suffiaently large to require a general anesthetic occa 
sionally small ones can be removed m the office either by dectro- 
desiccation or electrocoagulation or by cutting the pedicle with an 
dectxosurgical current For the larger ones the usual preparations are 
required as for any other vaginal or cervical operations. After adequate 
exposure, traction 15 made on the polyp and the pedicle then severed 
with a strong cutting current and Its base coagulated destroying any 
possible lingering cells assuring against recurrence Should the p^clc 
originate hi^ in the canal or uterine cavity the cenux is split ante- 
riorly (KeDy), using a fine cutting current a strong one preventing 
prlniry union after dosing the indsiOD With the canal laid widely 
open ie pedide fa outlined and cut across with a stronger current 

Another unique method of attacking cervical poljps fa with an 
dectrosurgical snare first described ty William L Clark for the 
removal of bladder tumoTB thrmi gh a suprapubic incision. Since then 
it has been employed for pedunculated tumors In almost every accesri 
ble part of the body An ordinary tonsil snare fa satisfactory althou^ 
spe<^ instruments have been devised embracing the same general 
prinoplea The shank fa insnlated with rubber tubing preventing 
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ttrcoroa of the uterus located in the left broad ligament displacing 
the uterus to the nght and elongating the utenne cavity to twenty 
centuneters and bulging into the vagina, causing profuse and alarming 
hemorrhage Thintmg the tumor a myoma preparations were made 
for vaginal retnovah Incision in the vaginal vault exposed a highlj 
vascular soft pliable and encapsulated sarcoma from which hemor 
rhage was so brisk that operation had to be abandoned with the 
patient In a collapsed stage but not before the mass had been eica 
vated by a combination of electnc scalloping and raoreceUement This 
then permitted application of radium up into the tumor, otherwise 
impossible 
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24 n Application of Electrosurgery 

IntTamural and subscrotu fibroids ore also removed with a strong 
electrosurgfeal cutting current through an abdominal indsfon, bleed 
Ing being distinctly lessened, reducing the shoct In this manner 
operations for the removal of large myomas, otherwise Impossible, save 
the uterus for normal function and often for subsequent pregnancy 

Extensive transabdominal pelvic operations have been performed 
with the dectrosurgical cutting current with the advantage of sealing 
over capfliarfes and lymphatics Sewn or eight years ago when 
Howard A- Kelly first took op electrosurgery, it was my privilege to 
be his assistant at most operations At ^t time be used a cutting 
current for practically every form of pelvic operation, hysterectomies, 
panhysterectomies myomectomies salpingectomies and oophorectom- 
ies this extensive application being made m an effort to determine the 
value of the cutting current as on operating instrument m addition to 
its prior claim in the treatment of malignancy It is fair to say that 
this IS a safe and effiaent method for these operations bat its advan- 
tages are limited The small vessels In the brc»d ligament and ovarian 
regions can be clamped and coagulated with safety, but the larger 
ones particularly the uterine and ovarian, must be ligated as usual 
It IS a safe rule always to hgate any large vessel in the pelvis or 
abdomen when possible rather than rdy upon coagulation alone The 
cutting current in itself Is particularly advantageous in di ssec ting 
densely adherent areas. How frequently tubes ovaries, myomas etc,, 
found attached to loops of bowel or other organs in the pelvis offer 
tedious and bloody problems for scalpel surgery with severe shock 
to the patient. In such a carefully r^fulated cutting cuntnt readily 
severs the adherent organs with so little bleeding that at times there 
results a practically dry mdslom Loops of bowel are thus quickly 
and easily dissected with leas danger from the reformation of adhesions 
because of the protective coagulum remaining a few days before 
absorption 

Densely adherent ovarum cysts benign or malignant and considered 
inoperable with the scalpel are ertneated by the current with great 
fadllly in most cases the entire tyst wall being dissected away Where 
this IS impossible the actively growing cyst wall Is sliced off by the 
current, leaving the harmless outer portion attached to the Intestine 
or abdominal wall to be absorbed later Occasionally with malignant 
cysts where even procedure is imjXHaTble on aixount of extensive 
croskms of the adherent viscera the lingering portions are exploded 
out of existence by a strong coagulating current leaving a perfectly 
sterile dry field 

Robert Fowler reports successful electrosurgical vapnjsl kystcr 
ectomies and a cesarean section mentioning the ^y serious complica 
tion following electrosurgical abdominal hysterectomies of which I am 
aware, although I have never seen it. patient died of embolus 
attributed to some electrical Injury to a large pelvic vesseL He 
describes a new way of approaching a huge otherwise inoperable 
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mind at aJJ times particularly ^en a malignant cervix treated and 
healed by irradiation begins to ulcerate in a few months or even in 
two or three years Biopsy readily distinguishes between a delayed 
radium “bum and recurrent malignancy and is a diagnostic require- 
ment before subsequent radiation is cairied out 
So important is this that I dte a case A white woman Mrs 
N B hL age forty-eight had an abdominal panhysterectomy in June 
igj9 followed by a prophylactic radium treatment The patient was 
in crceDent health until December 1939 when on routine reexamina 
tioo a small ulceration was noted in the vaginal vault Another radium 
treatment was given without biopsy and she continued well until 
three weeks before being referred to me m March, 1930 \^^thln these 
three weeks a foul watery vaginal discharge developed associated with 
marked vesicle and rectal uritatlon pain and bleeding On examina 
Uoo the whole vagina, which was rather small was seen covered with 
typical grayish-white radium slou^ Cystoscopic exanunation revealed 
a large reddened and irritated area on the trigone opposite the treat 
menl site Proctoscopy demonstrated a more marked reaction in the 
rectum at the level of the old cervix. A long period of severe pain 
and reaction followed and subsequently a large rectov-agmal fistula 
occurred which has only partially healed The bladder Is still a source 
of great distress with repeated accumolation of urinary calculi over 
the sloughing ulcer although there Is no evidence of recurrence of the 
growth. It would appear that this stormy convalescence could have 
been avoided by biopsy of the recurrent ulcer determining the need 
OT lack of need of tbe last Irradiation Over irradiation is ea^y possi 
We m the thm walled vagina, especially after removal of the cervix, 
which acts as a filter when present- 
I^eep I ray or heavy radium-pack treatments used for transpeivic 
nradlation are associated with a mild skin erythema beginning about 
» week after application and lasting a variable penod blondes being 
rnore sensitive than brunettes This erythema gradually fades in the 
course of two or three weeks and the skin takes on a bronxed apjpear 
ance not unlike a sun or ultraviolet tan which xernams for many months 
*uhout (hscomfort 

There are two biologic changes following mtra uterine irradiation 
U) endometrial and (2) ovarian Cloudy swelliog and erythema, 
^tration of leukocytes and phagocytes, fibroblastic organization 
wuterating endartentls and scarring — all occur in the endometrium 
^ underlying muscles of the uterus The obliterating endarteritis 
for the reduction In bleeding and partly for the amenorrhea, 
h^inay be some speafic effect upon the uterine musculature large 
^cadjl> disappearing and the uterus retunung to normal 
foe ovary presents a variety of structures all of which are sensitive 
P'^^'^onate degrees to Irradiation with x ray or radium. The ova 
^ epithelial follicles are more sensitive than the stroma The sens! 
ty of the follicles themselves depends upon their stage of develop- 
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Irradiation Therapy 


SECTION m 

IRRADIATION THERAPY 


Physics 

As a detailed discussion of the physics of Irradiation therapy fa 
given elsewhere (sec Desjardins and Bumam, Vol III) attention 
here is focused upon the application of these therapeutic agents In 
gynecology 

Biophysics 

Reference should be made to these chapters (see DesJardins ^d 
Bumam, VoL IH) for study of the biophysical reactions of irradia 
tJon therapy although It is important to rehearse some of the changes 
noted in treating gynecologic diseases 

As the gnmnifl rays of radium or x ray enter living tissues chem^ 
processes are started which do not appear iminedialely but we ^ 
denced later by marked local changes b the diseased 
noticeable alteration Is an erythema resulting from dilatation ot tne 
blood vessels In ulceraUve growths, say of the cervix, this 
may appear In two or three days and r emnin a varying length of nme 
until the cervix is healed or until there is suffident accumulato ol 
fibrinous exudate on the surface to cover the underlyi^ 
Microscopically a doudy swelling of the celb is seen within 
four to forty-el^t hours the cytoplasm being distended and 
the nudei swoUen and pyknoUc, and In three or four days t^ entire 
cell 13 undergoing rapid degeneration The capIDanes and bl(w 
are enlarged and distend^ with blood, plasma has filtered ^ . 

the surrounding rijwiM and leukocytes and phagocytes are ab^ 
m the perivascular structures As the injui^ cells de^erat^ 
phagocytes commence thar work of dearmg away the debns. in 
second and third weeks, fibroblasts and now blood vessels grow 
organizing the tissue and producing a fibroblastic structure ^ 
comes so very dense as to be characteristic of Irradiation 
This same fibrosis Involves the vessel walls, so that those wmen 
once dilated and engorged with blood Immediately following the 
ment gradually return at first to normal size their liimlna then 
tinning to become slowly nnH steadily closed by an obliterating cd 
teritls. This process does not always cease with the scam^ 
progress, depending upon the amount of treatment to the exten 
obliteration of most of the vessels with markedly ^eda^ noun^ 
ment and subsequent breaking-down and ulceration at a 
from the time of application This Is not common In 
dltions unless heavy treatments are given, and then is moW comm^y 
seen in the ihtn walled vagina- This possibility should bo bom 
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minH at aH Umes particularly when a malignant cervix treate<f and 
healed by irradiation begins to ulcerate in a few months or even m 
two or three years Biopsy readily distinguishes between a delayed 
radium ‘bum and recurrent malignancy and Is a diagnostic require- 
ment before subsequent radiation 15 carried ouL 
So important is this that I ate a case A white woman Mrs, 
N B M age forty-eight had an abdominal panhysterectomy in June 
1929 followed by a prophylactic radium treatment. The jiatient was 
m excellent health until December 1929 when on routme reexamina 
bon a small ulceration was noted m the vaginal vault Another radium 
treatment was given without biopsy and she contmued well until 
three weeks before bang referred to me m March 1930 Within these 
three weeks a foul watery vaginal discharge developed associated with 
marked vesicle and rectal Imtatjon pain and bleeding On examina 
Uon the whole vagina which was rather small was seen covered with 
typical grayish white radium slougfa. C3fstoscoplc examination revealed 
a large, reddened and irritated area on the trigone opposite the treat 
meat site Proctoscopy demonstrated a more marked reaction in the 
rectum at the level of the old cervix, A long period of severe pain 
and leaction followed and subsequently a large rectovaginal fistula 
occurred which has only partially healed The bladder is still a source 
distress with repeated accumulation of unnary calculi over 
w al ougfaiog ulcer although there is no evidence of recurrence of the 
Fowth. It would appear that this stormy convalescence could have 
bctt avoided by biopsy of the recurrent ulcer determining the need 
or lack of need of tli last irrachabon Over irradiation is easily possi 
^ In the thm walled vagina, especially after removal of the cervix, 
which acts as a filter when present 

Deep x-ray or heavy radJum-pack treatments used for transpelvic 
inadiatioo are associated with a mDd skin erythema beguming about 
a week after application and lastmg a vanable penod blondes being 
®ore sensitive than brunettes This erythema gradually fades in the 
ronrse of two or three weeks and the skin takes on a bronzed appear 
not unlike a sun or ultraviolet tan which remains for many months 
™out discomfort 

There are two biologic changes following Intra uterine Irradiation 
ly mcloroetrial and (2) ovarian Cloudy swelling and erythema, 
tratlon of leukocytes and phagocytes fibroblastic organization 
inH endarteritis and scarring — all occur m the endometnum 

muscles of the uterus The obliterating endarteritis 
,^™^t3 for the reduction In bleeding and partly for the amenorrhea 
^ some specific effect upion the uterine musculature large 
,d3 readily disappearing and the uterus returning to normal 
la Dr presents a variety of structures ail of which are sensitive 

degrees to irradiation with x ray or radium The ova 
thitv follicles are more sensitive than the stroma. The sensi 

^ 01 the folhdes themselves depends upon their stage of develop- 
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menf, the mature ones showing most marked changes The number 
and degree of foUides destroyed vary with the dose and the steps in 
their reaction to the irradiation arc comparable to spontaneous, physio 
logic atresia With the death of the follides, atcrfllty naturally occurs 
and may or may not be permanent according to the seventy of the 
treatment The interstitial cells arc not directly influenced by irradia 
tion but gradually and slowly disappear, probably due to the destruc 
tion and eradication of the follicles, preventing the interstitial 
from being renewed- 

Radiation Sickness 

Radiation sickness is a term describing certain symptoms ansing 
as a sequd to radium or x ray treatments In gynecology this most 
commonly follows deep-therapy treatments with x-ray or radium 
packs, to a lesser degree after intra-ulerine and cervical irradiation, 
more marked when such treatments are given under general anesthesia, 
which causes part of the symptoms. 

The symptoms vary in intensity depending upon the amount and 
duration of treatment and sensitivity of the padent pa ssi ng off in a 
few hours or lasting a day or more. Usually there is only anoreaia 
and nausea in others nausea end vomiting which m severe reactions 
may continue for twenty four or forty-ei^t hours and occasionally 
longer 

These symptoms are more pronotmeed fldien irradiating the abdo- 
men particularly the stomach and liver altboo^ they have been 
known to occur foflowmg Intensive irradiation of other parts of the 
body the generally accepted view of the cause being that certain 
toxic products of cellular destruction are liberated Into the blood 
stream and act as poisons Irradiabon of the intesbnes containing 
a large amount of semi digested or residual organic matter naturally 
gives more marked symptoms because of the larger quantity of toxic 
products liberated in the bowel and later absorbed into the blood 
Stream- 

Treatment of this uncomfortable complication Is at best unsatis 
factory as no ^>edfic is available. The preparation of the patient be- 
fore irradlatioa U an important old In limiting the symptoms The 
bowels are thoroughly cleared of fecal matter a source of secondary 
radiations with either a laxative the m^t before, or an enema the 
morning of the treatment. Fasting for several hours Is also of beaiefit 
in lessening the nausea. Elimination of foods for several hours after 
ward usually reduces the amount of vomiting although most patients 
do Dot want food for some hours or perhaps a day if the symptoms 
are at all marked. A most important factor contributing to irradiation 
sickness is the overcrowding of treatment long heavy, deep-therapy 
treatments through the pelvis whether with radium or x ray tend to 
cause more sickn<»s fhnn broken doses allowing the patient to react 
from one treatment before another U administered- Drugs giving the 
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most benefit are rathet simple remedies Alkaliniiation ^th blear 
bonate of soda or other medicaments during the da> pnor to the treat 
ment rnav be of benefit atrous fruit juices and crushed ice some- 
times rdieve the nausea. Fifteen or twenty drops of compound tincture 
of Cardamom and fifteen or twenty drops of compound tincture of 
hjroscyamus with twenty grams of bicarbonate of «oda gi\“en three 
riTni»«t a day often allay the vomiting Fortunatelj irradiation sick 
ness gradually passes awaj and rarel> causes any serious complica 
tions, altbou^ frequently distressing to the patient. 

ARrmciAi. Menopause 

Cessation of the menstrual c>clc following irradiation of the pelvic 
organs is a common and often desired sequela permanent or tern 
porary according to the strength and t>pe of treatmenL It is alwaj’S 
pennanoit following Irradiation of cartinoina of the cervix and bod> 
of the uterus. Irradiation for bemgn bleedmg particular!) in young 
people (under thirty five) can be so carefully regulated that the 
artificial amenorrhea can be made to varj from six months to two 
>’ears This is not uncommon ev'en with large fibroids for as the 
tumors disappear and the uterus returns to normal the ovaries again 
begin to function and the menstrua] cycle returns An interesting case 
Has been reported by Curtis F Bumam (personal communication) 
of a woman who mamed rather late m Hfe then was irradiated for 
fibroid with cessation of the menstrual periods for about a >ear 
Following this she became pregnant and gav'e birth to a perfect!) 
normal chDd. 

Transpelvic Irradiation with hi^powered x ra) or radium packs in 
proper doses causes artificial menopause MUd irradiation (one third 
to two-thirds sterflizmg dose) particular!) in women under twenty 
five or thirty will sometimes control an abnormal menstrual flow 
Without complete cessation the ovarian functions apparent!) bong only 
partially influenced If the full amount of transpelvic irradiation per 
Qutted by the skin (er)’theina dose) is given the menstrual cj^es 
are almost certain to be completely checked particularl) In women 
ewer forty variations within certain lumts proving the rule 

IRRADIATION Technic 

Complete discussion of the technical problems of nradiation treat 
may be found In Volume 111 (DesJardins and Bumam) but it is 
Important to describe briefly the technic as apphed to gynecologic 
as cadi is discussed ph y 

. radium treatments by the pack method are administered 

The earl) technic employ’ed an open pack of felt balsa 
OT other light substance to maintain the exact distance between 
radium and the skin. On the top of this pack was a small metal 
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box, usually i or a min, of Ifad m which the radium or radon tubes 
as the case might be, were held The use of platinum filtered tuba 
uecesaltata another filter of oluounum foil to mtcr out the secondary 
platinum rays and amctal rubber for the secondary aluminum 
the rubber not being so important with large packs of considerable 
thickness of felt or wood through which the rays travel 
The newer method utUlres a large lead cylinder or bomb carrying 
the radium in such a manner that the rays reach the patient thrOTgb 
an opening on one side or one end, the scattered rays being absorbed 
by the lead wall of the container So far as I am able to ascertain, this 
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type of apparatus was first used by Stenstrom at the State Cancer 
Hospital In Bufialo He arranged a mechanical device to rotate the 
cha^e of radium tuba of unequal strength within the cylinder In 
order to mate the beam of rays that reached the patient as nearly nnl 
form as jxaslble. The author independently of Stenstrom s work, de- 
signed a lead cylinder (Figs. 14 and 16-19) with a two-inch aperture 
and a lend will of one inch thicknas This apparatus was put into use 
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at the Howard A. Kelly Hospital In the early part of 1923 This 
cylinder wei^ twenty five pounds and Is carried by a car running 
on a crane travelling on an overhead track (Fig. 15) Patients are 
placed on the Burnam treatment table (Fig, 20) with lead protection 
beneath, preventing Irradiation of any patient or hospital workers in 
the room below A few years ago the Memorial Hospital In New York 
City made a much larger radium bomb to carry permanently several 
grams of element Such apparatus assures accurate application without 
Injury to the surroundmg parts and without unnecessary general body 
irradjatJon from the scattered rays which occur with the open package. 
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In gynecologic procedures such Instruments are especially veloable 
particularly in trratlng diseases of the vulva where the thighs must 
be carefully protected against scattered radiation when the pack is 
placed between them. Cross firing upon a tumor is pnisslble without 
overlapping on the skin otherwise often a source of severe superficial 
burns This cross firing throuj^ several portals around the pelvis 
multiplies the number of rays actually reaching the In direct 

proportion to the number oi exposures 





Technic y32£n] 33 

Intratnmoral application of radon or rndium element Is of greet 
therapeutic value in gynecology Tumors of the vulva, large massive 
cervi^ growths and broad ligament extensions are oftentimes treated 
by the implantation of platintrm filtered radon seeds (see Bumam 
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“‘I C, radium carriers for ooe loch and two-inch cylindm rmpccUrtlr 
lu,-- ry* Pockets (t) (or radlam tabes (s, i and r) as fas Ftoue 17, A, carrier for 
lti» tlL T*" ^ I*™* t ) wHho t leparate holes for ca^ 

b used whes isdhnn tabes vary In alee. 
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VoL EH^ or radium element needles made out of an alloy of platinum 
and indium 

Flat vulval or vaginal growths are best treated by plaques fitted to 
the sue and shape, with protection of the surrouning normal struc 
turcs. During appheation to a malignancy on one labium the other is 
protected with lead or the cyiinder just mentioned may be pulled 



F». ii — Ametil rubber cervk«l uterine »ad -isIaiJ eppHoitorv 
T-tibe — ndium dtanc placed tn bollow crua tube to be Uld dliectly anlcst ctrrlx 
bdde of pa«iT X. 

robe for ioKrtkin into atettoe r cervical tanah- 

^ virlcaa lita to fit around Ibe cervix RnUum beneath fiHm on 
D radltUat broad BgamenU fiftcra hold vi*iaal walh away 

appBcHo 1 r boltfin* ndiam beneath baac* of broad Hpmentt, when 
do not fit cervix. 

down Pghtly against the Involved one, and the radium placed as dose 
desired dose. 

i require a great deal of care on account of the 

of the bladder and rectum and the thinness of the vaginal 
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wall, the entire thickness of which may be burned through without 
difficulty The maximum dose against a vaginal wall tumor should be 
about I 000 mg hr per 2 sq in. when the filter Is 2 mtru of brass. 
One millimeter of platinum allows an increase of 30 per cent as there 
are fewer soft gamma rays The gnuxe plaque (Fig 22) has varying 
numbers of bttle pockets In which the tuba are separately secured 
Such plaques are also used In treating the cervix. Withm the last year 



Fkl. ji — Cervical saore ptuiuea. 

E RoojMd plaqtx wUh mmsber f pockets varied to salt sin of teivlc , _ 

F Meier » emte appHol r After filOnf pockets wtti radiom tubes, parse *nnp 
palled ttriitlr maitnn circular plaque. 

(E and F dercloped at Howard A KcOjr HospHaL) 

and a half I have been using radium element In tuba of platinum a^ 
iridium of 1 mm. wall thlcl^as This filter* out all the beta and 
softer gamma rays but giva rise to harder secondary rays fron^ ^ 
action of the gamma rays of radium on the platinum. To filter out 
these secondary beta ray* tlw tube Is surrounded by a thin film of 
aluminum foil and t and Intraccr\'Ical tratmeots 

Is placed in an^ of 2 mm. Aroetal rubber 
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pcsanes and dumb-bcU applicators (Fig 21) hold a tube on each 
side of the cervix radiating the bro^ ligament region I have not 
found this method as satisfactory as placing the individual tubes or 
plaques against the cervix as each case presents individual prob- 
lems and the pessaries are not pliable enough to meet all the demands 
Hcymann of the Radlumhemmet m Stockholm lias various sires 
and shapes of silver bores of 2 mm of lead (Figs 25 28) By 
carefully adjusting these to the cervii or vaginal ■wall be is able 
because of their heavy filtration to g^ve a much higher dosage than is 
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in this country Cross firing may be added to this local 
*^catlon by placing tubes in the uterine cavity Inasmuch as radium 
travel in all directions from the tubes any placed m the vagina 
In radiate into the broad ligament region the same being 

e of those placed 'up In the uterine cavity so that radiation from 
‘Od increases that delivered mto the broad ligament, addmg 
niction to any migrating cells 
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Intra uterine irradiation of menstrual disturbances, fibrdds and 
malignancy is the most (hrect method and therefotc usually most 
effective. Brass filtered radium tubes (s to 3 mm, thickness) are 
placed in b txmtainer on the end of a uterine sound and dipped In wax 
to absorb the secondary rays from the brass Platiomn tuba require 
the spcdal filters previously described filtering out t^ secondary 
platinum rays with aluminum foO and a-mm ametal rubber cots 
securely tied at the end Intra-utcrinc apphcalors require thorough 



sterilixation either by chemicals or by boiling The ordinary precau 
Uoas taken for dilatation and currettage are necessary for Intra-uterine 
irradiation of benign conditions and rarely Is there coropheadog 
infection- However in using the uterus as a focus from vddeh to cress 
fire upon the broad ligaments to treating a carcinoma of the cervi^ 
special care must be exercised in cleansing the cervix so as to avoid 
carrying the ever-present infection assodatetf with the malignant 
cervix up into the uterine cavity I have bad one or two severe pdvic 
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tnflnmmniinnK follow such an application. In Europe this is the regular 
procedure and apparently without serious results 

Asherson reports three cases of cancer of the cervii treated by the 
transperitoneal route In addition to local application to the cervix. 
Four tubes, each containing lo mg of radium sulphate and screened 
with o 3 mm. of platinum, were Imbedded around the growth In the 
base of the broad hgament and m one case In the left ureterosacral 
fold. He feels that this adds materially to the amount of radiation 
poured Into the cervix, but the technic hM not been imiveraally adopted 
and it is not without dangers 

Application of Imadiation 

Vulva. — Treatment of vulval diseases calls for careful protection 
of the thighs as already outlined and a dose carefully cal cul a te d for 
each lesion, guarding against possible burning 




Fkx >7 — ^cOnlold for hoUbog or tn plan wtUdn a 

oalenm cerrtx, kerptnf tbe mrfhjm f«r oat tomtd th« oetrrr the bn»d Qf*- 

menti. Tlie namnr area ot mtaioc utd poatedor wall of tbe crater from 4 mm. to 
1 mm. In widtli, dependhif npae wUth of mnalni catu raxed by radium, tart 

ircrirea pnctlcaHy u powerful i imdlatlon from croM flriof from tba two Me*. Tbae 
b Iba added adventaice f ■jmewbat rtrtrrrfwy wbat wotiU otli n w be be an added btrp- 
iky of ratfiallou at tbooa ^>ots (ractnm bbtkkr) wbem, accocdlni to esperieBCB, 
bifuTbt moat frwjoeBlly arfae. 


Vulva 


41 

Prunlus vultae a distressing malady Is markedly relieved by the 
local application of radium close to but not on the skim The dose 
usually varies from 300 to 400 mg hr at > 4 ^nch distance over an area 
about two inches square Should the disease extend posteriorly about 
the anus, an additional area is necessary the same dose being given 
over each- One treatment usually stc^ the itching and improves the 
cooditlon in the ordinary cases but Involvement of the deeper sUn 
layers requires a repetition In four to six weeks depending upon the 
result of the first application 




warts are commonly multiple and extensive. The smaller 
are frequently eradicated with electrodesiccation the extensive 
oftentlrnes demand electrosurgicnl eiosion (See Section II ) 
lum and t ray however are exc<^mgly Important adjuncts either 
.^.^^^junctlon with electrosurgery or as the sole therapeutic agent 
here 15 somewhat hcavacr than that necessary for 
tas vulvae running up from 500 to 600 mg hr at inch from 
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the skin repeated In foxir or five weeks, If necessary Occasionally a 
third or fourth application wIH be required completely to eradicatt 
the disease By this careful broken-dose method, reactions are avoided 
and the warts gradually melt away leaving a h^thy-looUng normal, 
soft akin. 

Carcnwma and sarcoma of the vulva are treated with irradiation 
therapy, frequently In combinabon with electrosurgery particularly In 
the resistant and olenalvc cases The abundant loose akin about the 
vulva permits easy electrosur^cal excision following Irradiation, assnr 
ing quicker and less painful tiling and a softer scar Here, the Irradia 
tion dose must be heavier than that for the benign condition In order 
to affect the more resistant malignant ceTls Usually i,ooo to i 500 
mg hr are given at yi mch distance over two square inches of area, 
deeper involvement requiring Implantation of radium element needles 
or radon seeds. Heavy Irradiatloti reaction is not so much feared when 
the tumor Is to be taken out electrosurgically after irradiation, as the 
removal obUtemtea the slow painful healing A comb i na ti on of 
therapy Is as a mle more efficadous, as an mcreased radium dose 
is possible and two therapeutic agents art used in place of one. The 
lyrtiph gland bearing areas are given a prophylactic erythema dose 
^th X ray or radium pack, and any large demonstrable metastasis im 
planted idth radon seeds or radium dement needles Post^rradlation 
care consists of cleansing the part regularly and the application of a 
mild ointment for protection and keeping the parts soft. 

Vagina - — Benign polyps of the vagina are uncommon and readily 
removed with dectrosurgery, as already outUned- 

Caranoma of the vagina offers an insurmountable task from any 
surgical standpoint however, as a rule the condition Is sensitive to 
Irradiation w^ch gives five year clinical results and splendid palha 
tion in the more extensive cases Intravaginal irradiation Is coupled 
with accurate transpdvic treatment with radium packs or x-ray cover 
ing aH of the gland bearing areas During the local application the 
hi^ly sensitive rectum and less sensitive bladder are carefully pro- 
tected by packing off with gauxe or covering the applicator ^th 
filters of or K loch of lead wrapped in aluminum foil to absorb 
the secondary l^d beta rays These organs are easily damaged with 
liability of fistulas making the patient exceptionally uncomfortable, 
complications which are practic^y always avoided by carefully apply 
Ing the radium accurately calculating the dose and then packing the 
vagina keeping the treatment away from all the normal tissue. When 
the disease is located near the outlet It is best first to pack the 
game above then apply the radium and fill the remaining cavity with 
gauze to hold the radlnm in place. Sometimes particularly In the small 
va^na commonly found in the dderly piatient as a result of senile 
c h anges small lead filters are of special protective value Implantation 
in vaginal cancer is dangerous as the thin vaginal wall allows easy 
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Injury to surrounding organs and It Is rarely necessary on account 
of the relative superficialness of the growth itself yielding readily to 
direct applicatJons As the radium is laid directl> against the growth 
the determination of the dose and filtration is important I prefer 
heavy filtration of i or 2 mm of platmum or lead and aluminum foil 
and 2 mm. of rubber filtering out all the soft rajra allowing only 
the hardest penetrating gamma rays to reach the growth. One thousand 
milligram hours distributed over two square inches of growth have 
in my experience given the best results Where the disease has ex 
tend^ on two or more sides In the vaginal cavity the pack must be 
moved from time to time to cover the entire involvement I usually 
use a small amount say 75 to 100 mg for from 10 to 15 hr varying 
the dose as necessary 

Cervix . — Bentgn cervical diseases offer much for Irradiation therapy 
Various reports have been made of the advantage of radium treat 
menta in cndocerviatts an Inflammatory condition which as a rule 
is best handled by cauterization or electrocoagulation (See Section 
IL) The same may be said of benign polyps easily remo^ with the 
cautery or high frei^ency current, m which should any malignancy 
be found the base is thoroughly destroyed and adequate irradiation 
given as a prophylactic measure 

Cervical maUinancy is one of the most fertile gynecologic fields for 
irradiation therapy b^use of the of approach and concentration 
of dose and senslUvlty of the cancer, usually predicted by the mlcro- 
tooplc picture Biopsy Is a routine confirming Ae diagnosis and aldmg 
the prognosis Martzloff Broders and others have shown that basal 
cell tumors (which are less differentiated) are the most sensitive to 
irradiation while squamous-celJ or the more highly differentiated type 
are less sensitive in direct proportion to the amount of keratimiatlon 
ol^scrved microscopically for the nearer the cells are to the adult 
•quamous type the less response Is there to the rays Adenocardnoma 
u still more resistant. The microscopic picture then is of great help 
In prognosticating any mdividual case but not always the sole factor 
as there is a great difference In the individual variation within any 
particular type. 

Statistics show that In the early so^alled operable cancers os high 
a percentage of five-year results is obtained by Irradiation as with any 
ope^tive procedure This Is without a primary mortality so that in 
r^ty the odds are in favor of irradiation therapy In spite of the 
e^ent cancer propaganda for the last ten or fifteen years we still see 
number of cases 70 per cent in my series commg In the 
h^erline of inoperable cases cither because of the late development 
0* lymptoms the patient s own fear of cancer and therefore neglect 
0 uiveitigatJoD or because of the physician s Ignorance as to the 
diagnosis. Surgery offers nothing In this group The author re- 
231 cases occurring during 1921 and 1922 at the Howard A. 
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the skin repeated in four or five weeks, if necessary Occasionally a 
third or fourth application will be required completely to eradicate 
the disease. By this careful broken-dose method, reactions are avoided 
and the warts graduafly melt away, leaving a healthy-looking nonnal, 
soft skuL 

Carcinoma and sarcoma of the vulva are treated with Irradiaticm 
therapy, frequently in combination with electrosurgery, particularly In 
the reslkant and extensive case* The abundant loose ^n about the 
vulva permits easy electrosurgical exaslon following irradiation assor 
Ing quicker and less painful healing and a softer scar Here the Irradia 
tion dose must be heavier than th^ for the benign condition in order 
to affect the more resistant malignant cells. Usually i ooo to 1,500 
mg hr are given at }i-uich distance over two square Inches of area, 
deeper involvement requiring Implantation of radium element needks 
or radon seed* Heavy Irradktjon reaction is not so much feared when 
the tumor is to be taken out electrosurglcally after irradiation, as the 
removal obliterates the slow painful healing A combination of 
therapy la as a rule, more efBcaaous, as an Increased radhim dose 
Is poMdble and two therapeutic agents arc used in place of one. The 
lymph-gland-bearing areas are given a prophylactic ery thema dose 
^th X ray or radhim pack, and any large demonstrable metastasis Im' 
planted with radon seeds or radium element needles Post irradiadan 
care consists of cleansmg the part re^aily and the application of a 
mild ointment for protection and kee^^g the parts soft 

Vagina . — Bonign polyps of the vagina are uncommon and readfly 
remo%^ with electrosurgery as already outUned. 

Cardnoma of the vagina offers an insunnountahle task from any 
surgical standpoint however, as a rule, the condition is sensitive to 
irradiation wmch gives five-year clinical results and splendid pallia 
tlon m the more extensive Intravagmal Irradiatloo Is coupiled 

with accurate transpclvic treatment with radium packs or x ray cover 
Ing aH of the gland bearing areas. During the local application, the 
hi^y sensitive rectum and less sensitive bladder are carefoDy pro- 
tected by packing off with gauze or covering the applicator with 
filter* of 5^ or 5^ inch of lead wrapped in aluminum foil to absorb 
the secondary lead beta raya These organs are easily damaged with 
liability of futulas TrmVmg fhw patient exceptionally uncomfortable, 
complicatloiis which are practically always avoided by carefully apply 
ing the radium accurately calculating the dose and then pa rkin g the 
vagina keeping the treatment away from aH the nonnal tissue. When 
the di s ease is located near the outlet it is best first to pack the 
gauze above then apply the radium and fill the remaining cavity with 
gauze to hold the radium in place. Sometimes particularly in the small 
vagina commonly found In the elderly patient as a resnlt of senile 
changes small lead filters are of special protective value. Implantation 
In vaginal cancer 1 * dangerous as the thin vaginal wall allows easy 
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Clinic and others maintaining that small amounts of radium given 
over a period of a day or two and repeated once a week for three 
weeks are more efficacious I have found that the latter method gives 
the best result and have adopted the plan of breaking up the calculated 
total dose into three smaller ones given one or two weeks apart In 
support of this theory its advocates maintain that inasmuch as cells 
are vulnerable during mitosis more are affected by exposure to a small 
amount of radium over a long period and repetition of the dose on 
two or three successive occasions destroys a stiD larger number 

Following the first treatment there is a penod of erythema, after 
which the cervix gradually shrinks and whitens being covered with 
a grayish radium slough Bleeding soon stops and the discharge 
lessens In proportion to the amount of the cervical contraction 
and healing In from six to eight weeks the cervix Is entirely healed 
and replaced by a firm dcatni. This b quite uniformly the case 
even when broad ligament and perimetrial invasion has been noted 
at the first examhiatiotL 

After four to six weeks from the first treatment, it is safe to cross 
fire through the pelvis with radium plaques or s ray the full 
erythema dose is given throu^ each of several portals two being 
most commonly chosen, one over each broad ligament, with careful 
protection from overlapping on the skin. A third portal may be chosen 
through the sacrum, If mdicated by much extension into the posterior 
pelvis. 

Recurrences are treated as they develop The reappearance of local 
disease Is combated by applications sunilar to the first the dose usually 
being one-half to two-thirds that ongmaSy given Lateral extension in 
the broad ligaments in the form of a sclerotic or growth pos- 

teriorly as B fan-shaped diaphragm on each side and endrding the 
fcctum IS best treated by cross firing through the pielvis as previously 
outlined Larger ma ssive recurrences arc implanted after thoroughly 
rttriliiing the vagina with radon seeds when available as they can be 
place although removable radium dement needles are Just as 
efficacious On the basis of one milbcurle of radon permanently Im 
P«ated giving 133 mflheurie hours of treatment, the dose is varied 
500 to 1,200 mg hr depending upon the 5i« of the mass With 
mrni™ needles the dose is the same and calculated on a time 

basis as m any other local appheatJon 
^ compheations which naay arlw following irradiation of cor 
of the cervix depend upon the extent of the disease at first 
^^n^bon and the skill with i^ich the apphcatlon Is made and dose 
Bladder or rectal fistulas are rare when careful precautions 
or provided the growth did not involve the anterior 

mor vaginal walls to any marked degree before treatment was 



44 n Application of Irradiatioii 

Kelly Hospital showed that even in this surgically helpless group 38 
per cent of the local lesions were healed and 44 marhedfy improved 
with a clinical four year arrest of 15 per cent One year later which 
brought these statisUcs up to the five year period, there were 10 per 
cent clinically well and without demonstrable disease. 

Early cases presenting as small ulcers on the cervix or limited 
Involvement in the canal ore treated without preliminary cauterliatioiL 
In the more advanced removal of a portion of the cervix with the 
cautery or by electrosurgery allows the application at the outlying 
portions of the growth where activity is greatest and the treatment is 
concentrated. This combination is of special value m treating massive 
cauliflower growths which fill the vagina The cervix Is amputated with 
a strong cutting current and the base sealed with a strong coagulating 
current Where this amputation is impossible or difficult the growth 
can be removed with an electrosurglcal loop back to firm tissue 

Tbe application of the radium is made in one of several ways, 
depending upon the case at hand The is filled with an a metal 
rubber cot containing platinum filtered (1 to 3 mm.) radium sur 
roimded by aluminum foil A plaque sim^rly filtered Is then placed 
over the cervix and held in position with suitable vaginal packing 
Ametal rubber pessaries or dumb-bell appbeators, with extra thick 
rubber filters around the tubes to keep them away from the vagma, 
guarding against bui^ng may be used to bold rubber tubes out under 
tbe broad ligament I have found it rather difficult to apply these 
pessaries and dumb-bell ap^cators as they are more or less fixed In 
size and shape and not adfustable to many cervices Extensfon beyond 
the cervix into the broad ligaments requires Implantation of radon 
seeds or radium element needles are placed In tbe cervical tissue 
opposite the broad ligament or in the massive extensions. 

Intra uterine application in cervical cancer is advocated by many 
as an additional means of cross firing upon the broad ligaments. This 
is not without danger of infection being carried up Into the uterus 
and an associated pelvic pentomlls Cancers of the cervix always have 
a large amount of associated infection usually streptococcus. In 
the few cases in wduch I have added Intra uterine IrradiatJon there 
has been a high percentage of infection In spite of preliminary cleans- 
ing of the cervix. There is less ULcUhood of carrying infection into the 
body If the cervix Is cauterized but no method of chemical sterillia 
tion will eradicate all bacteria lingering deep in the tissues. 

With radium filtered with i mm of platinum, the average cervical 
dose Is 3 000 mg hr , by the comblnea application of needles tubes 
and plaques. With heavier filtration aay 3 mm. of platlnimi the dose 
IS increased to 4 000 or 5 000 mg hr Heymann u^g the equivalent 
of 3 mm. of lead gives 6,000 rag hr m broken doses, with Impunity 
There are two schools of dosage — one bolding that a heavy 
application deals a death-blow to the growth better than repeated 
treatment, the other supported by Bowing and Frickc of tbe Mayo 
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Id two other patients in this group there were miscarriages Neill 
coDcludes that pregnancy is possible after irradiation in selected cases. 

For patients from twenty five to forty years of age the intra uterine 
dose is increased to i ooo to 1,500 mg hr producing amenorrhea 
for from one to two years with return of the menstrual periods m the 
younger group Rarely Is a patient resistant to one or two intra 
uterine treatments and then requires hysterectomy Hyperplasia at the 
menopause requires i 500 to 2 000 mg. hr with brass-filtered radium 
and I 800 to a aoo mg hr with platinum filtered radium to bring 
about a complete cessation of menstruatiom Artificial menopause is 
accomplished without senous complication other than that which 
would have occurred had the menstrual cycle ceased m the normal 
physiolopc way 

Fibroid tumors of the uterus are e^iedally susc^tible to Irradia 
doo given Internally or transpelvically, although mtra-uterine appbca 
don is quicker and more certain The sixe of the tumor per se is not 
a contrmndication to Irradiation therapy but pedunculated subserous 
growths submucous tumors caldfied fibromas an Incarcerated uterus 
an obscure diagnosis or acute pelvic inflammatory diseases require 
surgical interventlocL Uterine fibroids so densely bound down by old 
infl a mmat ory adhesions that their removal is an unwarranted risk 
respond to irradiation and, shrinking to normal or nearly so all 
bleeding ceases Reduction of a densely adherent uterus is sometimes 
usoaated with abdominal discomfort caused by pulling on the ad 
hcfioos a symptom of minor Importance considering the patient s 
general well-being The degeneration of fibroma Into sarcoma by inradJ 
atlou has not been establi^ed as such cases reported m the literature 
probably malignant from the beginmng fibroid dose of intra 
uterine radium is about the same or perhaps a little larger than that 
i^^red for permanent amenorrhea, as pre^ously describetL X radla 
duQ and radium pack for fibroids act through the effect of the rays 
upon the ovary more than directly upon the tumor itself Intra uterine 
*^[^ 4 iatlon however, has a double action first an obliterating endar 
teri^ of the endometrial \’es5eb and second an inhibition of ovarian 
sctivity Some authonties believe that excessive bleeding with marked 
is a contraindication to irradiation as it is imperative to stop 
w bleeding immediately Hysterectomy is also not without its dangers 
j patients Dilatation and curettage under gas anesthesia or 
u U>c nuUiparous without any anesthetic are associated with much 
i^k and bring about alnwt uniformly a complete cessation of 
^^“^orrhage imtil the radium has had its effect Submucous fibroids 
w nbrdd polyps require surgical removal as Irradiation against these 
rioughs of varying degrees of severity with infection and 
discharge without eradicating the tumor 

^4alionant Diseases — Adenocarcmoma of the uterus usually 
at or after the menopause Curettage reveals the diagnosis but 
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Utenis. — Irradiation of uterine disease has been a blessing to many 
tlwusands of patients by sparing them the dangers and miiHlations of 
operations for the removal of one or more pelNdc organs. 


Binicn Diseases — Many thousands of women have had their 
uteri saved by irradiation control of irregulanties In menstrual flow 
or eradication of fibroid tumors What a pity to depnve unnecessarily 
a young woman of her pelvic organs and hopes of normal sexual 
activity, by removing the uterus for a menstrual Irregularity or small 
fibroid tumor Many cases are on record of perfectly normal menstrual 
and sexual functions and the occastonal birth of a normal child after 
uterine Irradiation 

Hypcrplaiia of the endomAirhtm is most frequently encoimtered at 
the bcgfamiiig or termination of the menstrual (^^e. In young wocnen 
under tvrenty five, the Intra-utenne dose is from 400 to 1,000 mg hr , 
with brass-^tered radium and about one-third more thM this when 
1 mm of platinum, aluminum foil and a mm. of amctal rubber are 
used In glils at the beginning of the menstmal per\od up to the later 
teens, one-half to two-thirds of an erythema dose with x ray or ra dium 
plaques over the ovaries ^ves the same result without tte necessity 
of Inatnimsntatian- FoUo^g such treatment there may not be a 
complete cessation of the menstrual Qmie, bnt a gradual reduction to 
normal flow If amenorrhea occurs It usually lasts six months to a 
year gradually returning to normal 

W Nefll rqports 30 cases of adolescent bleeding treated with radhnn 
at the Howard A, Kelly Hospital In six of these the hemoglobin 


vaned between 30 and 50 per cent The youngest patient was 13 years 
old and the oldest 25 He divided the cases Into three groups In 
Group I there were sixteen patients In whom the periods became 
normal Immediately or within a few months after treatment and 
remained so In Group n, five cases there was temporary amenorrhea 
with a later return to normal menstruation. In Group III, pennancnt 
amenorrbes was established in six cases. All of these were treated by 
the Intra-utenne method, with a dose varying from 184 mlllicurle 
hours to 1,300 mllllcune hours the TnnTimnm dosage being used In t 
person 24 years of age who had had such extensive hemorrhages In 
spite of previous curettements thaf the hemoglobin was 30 per cent. 
Hysterectomy had been advised, but refused by both patient and par 
ents. After Irradiation Immediate cessation of hemorrhage occurred, 
but Irregular bleeding continued for months when normal 

periods became established and the patient s health steadily improved. 

In Group I of Neill s cases, one patient married one and one-half years 
after treatment (12 years ago) and gave birth to a normal child one 
jrar after marriage (2>4 years after treatment) and a year and a half 
later (4 years after treatment) there was a stflJbom cifld at full tenn. 
Five years later she was delivered of a second healthy child — both 
chOdren being alive and normally developed at the time of this writing 
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SECTION IV 

HYDROTHERAPY— DOUCHES 

Hydrotherapy In gynecology is limited to penneal irrigations and 
(knxies and occasionally siti baths Imgatlona and douches being 
moat frequently employed as a cleansing agent foUomng penneal 
operations althou^ ulcerating diseases of the vulva require Irrlga 
tions for cleanliness and comfort. Irrigation solutions are usually 
rimilar to those for douching the vagina Sitz baths reheve pain and 
tenesmus and cleanse the eitemal genitalia. 

The real value of a douche Is threefold — first, and most Important, 
the mechanical irrigation second heat applied more closely to the 
seat of disease and third the chemical effect of Icnst value, as sclu 
tloDs strong enough for definite chemical action on bacteria often are 
irritating and usually do not remain In the vagina long enough for 
real antiseptic effect neither do they reach the cervical canal the 
seat of most leukorrheas Saline and ^kaJine douches are soothing to 
the irritated vagina or vulva 


Tecskic 

Douches are best given by a nurse or an attendant although am 
^^’^ffatory patients using the treatment at home once or twice a day 
have to irrigate themselves A long curved hard rubber nozzle 
niost commonly satisfactory b attached to a soft rubber bag by a 
long rubber tube, A ^ledal, two-way douche nozzle with a large 
flange near the distal end to keep the vulva apart is preferable 
thereby protecting the external parts from irritation from hot solu 
ffons and at the same time making distention of the vagina possible 
^ solution escaping only through the outflow tube. The patient 
should lie on her back preferably with the hips slightly elevated 
that the solution gets as high as possible (except m acute 
when Fenrieris position b essential to reduce extension up the 
^*frix and uterus and out Into the tubes) Advise against sitting on a 
^°*^™ode while taking a douche as the solution does not remain In 
w vagina long enough nor under sufficient pressure to distend all the 
loUs of the vaginal wall 

“d chronic eodocervidtb are the most common diseases 
^Miring douches although the heat of the douche is of great \'alue in 
•cute and chronic salpingitis 
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does not always tell of the exact location and the extent of the involve- 
ment For this reason, intra-utenne Irradiation Is liable of inaccurate 
appheation, and for many years panhysterectomy was considered the 
method of choice Recently Burnam and others have reported excel 
lent results from intra-uterfne irradiation, which compart favorably 
with those of panhysterectomy without primary operative mortality 
The Intra uterine irradiation techmc is as formerly described with 
two or three times the dose — as high as 3,000 or 3,500 mg hr bemg 
given with brass-filtered radium and 3,500 to 4 000 mg hr with 
platinum filtered radium In extensive cases this might have to be 
repeated as occasion demands, the repetition of treatment In any case 
depending entirely upon the progress. Marked paHlatioo is obtained 
even m advanced disease involving the broad ligaments, particularly 
when the treatment includes transpelvic irradiation 

Ovanes. — As already mentioned the ovaries are always affected 
when treating diseases of the uterus or the cervix. 

Benign Uxions of the ovaries, then which are treated with Irradia 
tion are only those dependent upon fanctlonal activity 

Cardnona yields surprisingly well, but I believe an esplonitory 
operation abodd always be done In the hope of removing the growth 
or as much of It as ptksible, and allowing accurate locallxatioD of the 
remaining trouble for more effective postoperative irradiatioa Irradia 
tion of ovarian tumors without preliminary operation except in rare 
instances where the tumor is massive and diagnosis Is quite certain, 
Is more or less working In the dark. I recall a patient of Howard A. 
Kelly’s who had been operated on In a distant dty and the diagnosij 
of Inc^ierable adherent, bilateral cardnoma of the ovary made with- 
out biopsy Operation (at which I assisted) was performed In an 
effort to detennlne more accurately the exact nature of the growth and 
to remove as much as possible before irradiation. Two large chocolate 
cysts were foimd and complctdy removed the patient making a 
splendid recovery Electrosurgery was necessary to cut the tumors 
away from the densely adherent Intestines 

The dose of radium or x ray should be carefully calculated and de- 
livered through as many portals as possible, cross firing upon tl« 
seat of the disease. An erythema dose is given through each portal 
with careful protection of the skin to prevent overlapping 
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Hydroth erapy — Douches 


Acute Gonorehea 

The local treatment of acute gonorrhea is only part of the then 
peutic measures necessary to cure the local disease, prevent salpingitis 
and protect the other members of the household The accept^ gen- 
eral medical measures must always go hand in hand with douches and 
external imgations 

In the acute stages, patients are usually in bed where frequent and 
constant treatments are more readily givem The perineum and vulva 
are cleansed three or four times a day by copious irrigations with a 
mild antiseptic solution, such as 2 per cent boric add, bichbnde of 
mercury (i 8000) or potassium permanganate (i 4000) Vaginal 
douches of similar solutions, at a temperature of 116 F (4667 C) 
are given at low pressure with the body elevated preventing forcing 
the acute infection up Into the cervix, uterus and out into the tubes. 
It Is better here to use a soft rubber nozzle inserted a little way into 
the vagina, avoldmg any abrasion. The heat inhibits the groi^ of 
the gonocoed (Cherry) , and large amounts of fluid, for instance the 
long-employed gallon douches greatly prolong the application to the 
cer^^ After the acute stages have subsided, douches axe supple- 
mented by topical applications and other treatments which are b^^d 
the scope of this chapter 

Hyams ^ has deserfbed a unique instrument for, and method of 
applying prolonged irrigation to the urethra and to the cervix and 
yagjtia^'With hot solution at an exact te mpera ture under accurate con 
-troL The accombanying diagrams are suffidently illustrative without 
furthM description. 

^ Acute Ubethritis 

Thi^patient is requested not to void for at least an hour before 
-^troatmfcnt, which is applied in the hthotomy position One ounce of 
I per cent silver nitrate solution is mjected mto the vagina bathing 
Its walls as well as the cervix, and held by a pledget of cotton in the 
outlet The urethral open applicator (Fig. 29) Is connected to a tank 
containing sterile water at a temperature between 114 and 118 F 
(45 56 and 47 78 C ) and the external parts cleansed by Imgation, 
after which the applicator is Inserted into the urethra for about 
one-quarter of an inch and held firmly against the meatus to prevent 
leakage. Water Is allowed to circulate at a temperature varying from 
106 to 114 F (41 II to 4556 C) according to the tolerance of 
the patient, under a httle pressure distending the urethra so that its 
entire surface is accessible and flushed ./plications usually last 
twenty-five minutes then a cotton applicator saturated with i per 
cent silver nitrate solution is inserted into the urethra and left for 
ten minutes. The pledget previously placed in the vaginal opening is 
removed the urethra and vulva dried and dusted with a poiwler coo 





Chronic Endocervidtis 
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slsting o one part xeroform and three parts bone add A closed 
applicator Is us^ for repeated treatments (Fig. 50) after the acute 
symptoms have subsided and the duration of the treatment, tempera 
tuie and local medication are the same as in the open method Daily 
shi baths are essential the padent bemg instructed to sit m the bath 
tub and allow the hot water to run slowly and steadily for fifteen 
minutes by the dock. Detailed instructions are also given regarding 
general b^enlc measures reguladon of diet fluid intake and care of 
the bowels 

Acute ENDocEUVicms 

Figure 31 shows Hyams Instrument for continued imgadons of 
the cervix and vagina. The preliminary techmc Is similar to that 
described in the treatment of acute gonorrheal urethntis After snugly 
fitting the cervical instrument Into the vaginal orifice a thermom 
tier Is inserted light attached the rubber lube from the hot water 
supply connected to the instrument and the Irrigadon started The 
vagina immediately distends and by loohng through the attached 
telcscc^ the water is seen loaded with pus and dfbns resembling 
a violent snowstorm temporarily obscuring dear vision but soon 
dearing as the irrigation is continued By manipulation of the cervical 
applicator its dp is inserted Just within the external os the endre 
instniroent then bemg held in place by a special bolder the water 
drculatmg at a temperature of 115 to 118 F (46 11 to 47 78 C ) 
The patient erpcnencea no discomfort so long as the drculating ^ulo 
remains confined wi thin the vagina but care must be ei^ercbed -that 
none leaks around to imtate the skin After twent> fiv^ jJunutes of 
such irrigation the instrument b remo\'ed and an ounce of i per cent 
silver mtrate soludon 13 Injected into the vagina to remain for ten 
tninutes bathmg the cervix as well os the vaginal walb The skiff of 
the vulva b then dned and dusted with the same dusting powder 
The patient carries out similar home treatment as when bang treated 
for the acute urethntis 

CimoNic ENOOCERVicms 

Douches and tampons are the Uroe-wom treatments for chronic 
endocervidtb When the infection has penetrated deeply into the 
*^oemose cervical giands chemical solutions on tampons and the 
^^^ochaulcal irrigadon rarely serve to dean up the outlying posb of 
the trouble Hot douches are of value in sUmulatmg circulaUon and 
cleansing the v'agina of the accumulated mucoid leukorrhea but other 
are of limited value Chronic endocervidtb os indicated under 
Hectrosurgery needs more drastic treatment During conv’alesctnce 
from such surgical measures douches are cleansing and comfordng 



rautfttr MI 


Hydrotherapy — Douche* 


IIalionant Disease of Cervix, Vacsina and Vra-VA 

As a matter of completeness, I reiterate what baa been said else- 
where relative to the great comfort which douches are to the gyne 
colo^c patient suffering from malignant disease. Following irradiatioas 
of the cervix and vagina there is always considerable va^ial drainage. 
Cardnomas of the ^va are nssodat^ with much weeping of serom 
and sloufi^Ung growth, always discomforting and annoying An alkaline 
douche once or twice daily is most commonly used as ft neutraliies 
the add irritating secretions 


Douche Pkescriftions 

THE PMC DOUCHE 


Addi boria * Iv 

Pulv alum. % i 

Polv phenol 3 ii 

O! menth. pip 5 i ss 


Sig Mix well A teasponful In a quart of warm water 
as a vaginal douche 

THE A. B C DOUCHE 


If Pulv alum, exsic. ^ i 

Phenol 5 i 

Add! boria S vi 

01 gaulth 5 i 

01 raenth. pip TTt xxt 


Sig. A teaspoonfol in a quart of warm water as a vagmal 
douche 


Add! carboHd 3 ss 

Sod biboratis ^ U 

Add! bond § ill 

Sig. One dram In two quarts of hot water as a vulval 
douche t i d 


I) 01 menth pip 

5 as 

Addi carbolid 

5 i 

Zind sulphatis 

^ i 

Add! borid 

3 iv 


Sig. Two drams in one gallon of hot water as a vagind 
douche b i d 





CHAPTER TWENTY THREE 


THE USE OF PHYSICAL THERAPY IN OPHTHALMOLOGY 
SANTOfiD R, Gtftokd, M D 

iKTftODDCnON 

While always depending to some extent on such physical therapeutic 
agents as heat and cold ophthalmologists m general have been rather 
slow to maLe use of the modem agents of physical therapy such as 
ultraviolet light diathermy x ray and radium This conservadam has 
probably depended largely on a very proper fear of possible damage 
to the delicate structures of the eye cornea Ims and retina by 
these agents. Such posaibDJUes of danger undoubtedly exist, and it 
Is only through the experiences of a relatively few observers in recent 
years that we are now able to say just what these dangers are and 
to arrange proper dosage and filtration so that they may be avoided 
As a result of the same observations we are now able to soy some- 
thing as to the various conditions which are definitel> benefited by 
these agents This should mean only conditions in which phototherapy 
or radium for example, offer advantages not enjoyed the agents 
previously used as needless expense and loss of lime by both physician 
ttnd patient should not be incurred by using more compheated meth 
ods and Instruments for the treatment of conditions which are satis 
factorily rcheved by simpler means 

This chapter will attempt to consider therefore only the condl 
hons In which physical therapy has very defimte indications and 
give the technic and dosage which have been found safe and 
effective by observers with enough clinical experience to back up their 
*tateiDents 

Thebital Thebapv 

The use of heat and cold In ocular conditions should be governed 
^the same general rules as those for heat and cold elsewhere In the 
In the first stages of an acute inflammation such as gonor 
rh^ ophthalmia acute conjunctiviUs of other t>'pes or acute orbital 
ceUuUtis cold applications often reduce the amount of swelhng or 
further siselllng and often relieve pain They arc best applied 
form of shaved ice In a thin rubber container such as a rubber 
with the fingers lied off This fa wrapped In one layer of ihln 
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gauze and placed over the dosed lids Cotton pads wrung out of ice 
water arc also effective. Cold In one of these forms Is often used for 
alternate hours during the period when swelling may be opected. 
Such treatment is of special value after certain operations such as those 
on the extra-ocular musdes T^di are frequently followed by con 
junctjval swelling In any case of Iritis with much pain, cold packs for 
not over 15 minutes to one-half hour at a time may be tried and may 
be of great value in relieving pain When an ecchymosis of the lids 
(black eye) or a subconjunctiv^ hemorrhage first occurs, cold appH 
cations may cause contraction of the vessels and prevent further 
oozing After 24 hours they are probably of no further value, and 
should be replaced by hot packs which seem to hasten the process of 
absorption 

The same Is true In most inflammatory condldons In which after 
the imtial swelling has been minimized by cold packs for 48 hours, 
the use of heat Is generafly of more value 

Moist Heat. — In most cases moist heat can be efficiently ai^lled 
and requires no special equipment A pad of cotton Is placid on the 
eye as the patient lies In bed with the eyes dosed. First warm water, 
aiid then hotter water is dropped on the cotton with an ear syringe 
or a dropper till the highest temperature which Is tolerated without 
pain is reached This temperature b kept up for 20 minutes and 
such applications are given three or four times a day It fa important 
to give proper Instructions either to nurses or to members of a patlends 
fai^y when the effect of hot packs fa desired Pelfents should un- 
derstand that with the Lds do^ there fa no danger In using ordi 
nary water and It fa usually best, amce if any solution, such as 
that of boric add is used there wfll sddom be enough solution, or 
hot enou^ solution to give a proper pack. 

Dry Heat. — Where dry heat b desired as after Intra-ocular opera 
tions the various infra lamps arc clean, safe and effective. They 
should be placed at such a distance from the eye that the beat b not 
actually pWful and treatments should last 20 to 30 minutes The 
heat of an ordinary reading lamp may be used for thb purpose Park 
Lewb has described a convenient small Infra red lamp made to fit 
snugly over one eye winch can be used by the patient himself The 
KopflicMtbad used In many German clinics fa a b<M which fits over 
bead and contains four to sa electric Ught bulbs which can be turned 
on to give varying amounts of beat to the head. The congestion of 
the bead so produced fa claimed to be more beneficial than packs to 
the eye alonc. 

Otner methods of using heat, such as diathermy and the thermo 
phore will be described later 
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Photothebapy 

In u^ng light on the eye or adjacent structures, there are several 
factors TThich make the effects different from those of light applied 
elsewhere in the body Most Important of these is the transparency of 
the ocular media which allows access of certain kmds of light to 
the deeper structures and which may be impaired by too great a 
dosage of active rays 

Absorption. — The liormal comca absorbs 50 per cent of the longer 
infra red rays between 18 000 and 16 000 A the other half being 
absorbed by the lens. Between 16000 and 13 500 A the cornea 
absorbs almost aH the light, while from 13 500 down to the beginning 
of the visible red rays at 7,700 an increasbg amount is transmitted 
reaching 100 per cent for the raya of the visible spectrum 7 700 
to 4,000 In the ultraviolet region It absorbs practically all rays below 
3,950 The aqueous and vitreous humors transmit all rays which pass 
the cornea. The lens besides absorbmg most of the longer infra red 
rays which pass the cornea absorbs 25 per cent of rays between 
13500 and 11,000 A all the ultraviolet rays between 3,950 and 
3,300 and part of those between 3,300 and 4,000 These ranges of 
absorption are important since It Is only the absorbed bgbt which is 
effective or in larger doses harmful 

Senaitdvcneaa. — It may be espected that the cornea will be espe- 
cially sensitive to ultraviolet light It Is sensitive not only because 
of its absorption but because of its rich supply of nerve endings 
and this sensitiveness is the second factor which must be considered 
as peculiar to the eye. When the cornea is exposed to a source of 
ultraviolet li^t of sufBaent strength, an abiotic reaction begins after 
six to eight hours with swelling and Irregularity of the comeal epi 
thelium and the formation of vesicles If the exposure is longer 
the epithelium is completely desquamated the corneal corpuscles show 
fragmentation of thdr nuclei and eosinophile cells appear in the 
coniea. This oc cu r s of course, only with exposures much longer than 
those used for therapeutic purposes Even a slight abiotic reaction 
over a large area of cornea is intensely painful It is the real basis 
of photophthalmia or snow blindness and may occur in typical form 
after accidental exposure to the flash of an electric arc. 

It was formerly believed that snow blindness was due to the effect 
of ultraviolet light on the retina From what we now know of the ab- 
>OT)tion of ultraviolet by the cornea and lens it is apparent that onlj 
the longer ultraviolet rays between 3,aoo and 4,000 and only part 
of these ever reach the retina and changes in the retina as a result 
rays have not been shown to occur experimentally The retinal 
produced in rabbits by Birch Hinchfeld were chiefly In eyes 
from which the lenses had been removed and after much longer ex 
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posure than is ever used clinically Large doses of infra red rays, on 
the other hand, may cause injury to the retina, and this is what occurs 
occasionally after looking at an eclipse of the sun, when atrophic 
changes in the central retina may later be seen with the ophthalmo- 
scope. 

The ultraviolet rays which pass the cornea may, in large doses 
have the same effect on the epithelium of the lens capsule as on that 
of the cornea, and Duke-Elder warns against this in using photo- 
therapy The only clI nT ca l reports of cataract after phototherapy, 
however of which I can find record are the two cases of Sebeerer, 
and in these cases some x ray treatments had also been given It has 
been shown m the clinic of Vogt that very large doses of ultraviolet 
are tolerated by the lens without any opacity developing In the same 
work, however, it was found that the infra red rays which pass the 
cornea did produce lens opadlles It Is to guard a^Inst this that the 
source of li^t used for phototherapy roust be scnously considered. 

Sources of Light — General lajiAUMTioN — For general irradia 
tlon of the body, the larger mercury vapor arc lamp Is usually used 
In a quart* tubt Types of this are tl^ Jesionek light a li^t de- 
scribed by Duke-Elder ^ which with the addition of a screen and 
cTuartz applicator, is also suitable for local applications to the eyt, and 
the air-cooled mercury quart* lamps which are now befog used rather 
extfinsivel>, especially ty pediatndans and which Koeppe has used. 
In Copenhagen, where the Flnscn iron arc was first for tuber 
culosis, a type of large carbon arc has finally been selected as the one 
whose spectrum most nearly approaches that of the sun, and this Is be- 
ing used for general Irradiation ’ The object of this treatment Is to 
pi^uce a mild skin reaction which has been shown to Increase the b»c 
teriddali pOffer of the blood and so It is of value espedally in tuber 
culous condiffons and phlyctenulnr keratitis In the technic used at 
Moorfields Hospital one-third of the body surface Is irradiated at 
sitting with the mdreury arc lamp, the dose being found which will 
produce a ahght erythema and this Is repeated on other areas two or 
three times n week After fifteen such treatments, a carbon arc light Is 
then used which is richer In the long ultraviolet rays and has a more 
penetrating effect. Five treatments with this are given and after two 
to three weeks of rest, another course Is given If necessary 

Local Irradiation — For local treatments to the eye with ultra 
violet light, Duke-Elder uses a mercury vapor arc slitlamp apparatus 
with a quart! lens system Koeppe, the water-cooled merorry quarU 
lamp a small roercuiy arc in a water-cooled qnarti container with a 
quartz applicator The light which Is used in most European clinics 
and which I have used In most cases Is the Blrch-HIrschfeld irridiatlcm 
lamp a carbon arc, with a filter of uvfol glass and a ejuartx lens sys^e® 
one lens of which Is movable so that a fine bundle of light can be 
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focused on the corneal lesion (Fig i) A quartr cell containing o 5 per 
cent copper sulphate solution "was 11^ by Birch Hirschfeld to remoN'e 
the infra red rays This absorbs some of the ultraviolet rays all in fact, 
below 3 050 A Hence distilled water in the cell which has the same 
effect on the heat rays Is to be preferred 

Utnol FtUer — Since the uviol filter removes some of the infra red 
rays I have often used the lamp without any other filtering solution 
and have never seen any damage to the cornea from the slight heat 
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effect produced which may itself have some beneficial effect The uviol 
filter rcinoves most of the visible rays which produce dauUng rays, 
transmitting only a narrow band of visible rays m the blue-violet, the 
effect of which Is rather to decrease photophobia and comeal sensi 
tlvity Figure a shows the spectrum of this hghL Without any fillers it 
transmits a uniform band down to a^oo A With the uviol filter 


m b e 
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the shorter wavelengths are absorbed but a considerable amount of 
ultraviolet down to 2 850 A is transmitted Other filters such as 
some of the Coming glasses or Wood 5 filter of mtrosoamino^Hfnc 
transmit more ultraviolet and attempts are bemg made to find a 
system of filters with which the amount of ultraviolet can be varied 
satisfactorily The amount of ultraviolet emitted by the Ught Itself 
IS much affected bv the carbons themselves carbons cored with nickel 
alummum, cobalt or iron being especially rich in ultraviolet,* In tbe 
arc used In this work carbons with iron cores were used With this 
apparatus as at present used the h^t is focused on the lesion for 
^ to ten minuta and should be kept in focus by the surgeon or a 
trained assistant as slight movements of the head or eye other 
wise remove the lesion from the area of effective radiation Treat 
menu are repeated once or twice a day 

Vmble Rays — Another method of phototherapy utilixes chiefly 
visible rays which penetrate the media and are effective in lesions 
of the postenor segment. For this the arc hght with Henkcris filters 
of crystal iriolet and copper sulphate sohiUon is used Koeppe reports 
good results from this method in 200 cases of tuberculous iridocyclitis, 
and In several cases of penphlebitis of the retinal vessels and 
choroiditis 

I have had no experience with this method of treating deeper lesions 
and believe the evidence m favor of its use Is not neailv so convincing 
as that In favor of ultraviolet Irradiation in the types of condition to 
be described 

Cornparatlve Results from Use of Various Lights. — Pboto- 
fherapy was first used for tbe treatment of tuberculous eye diseases 
and phlyctenular keratitis In scrofulous children following the work 
of RoUler and of Fleming and Knisius on exposure to sunli^t in hi^ 
altitudes. In these conditions, general hght baths vdth the mercury 
vapor arc have proved of definite value Stock Koeppe Duke-Elder 
^ many others have reported rapid clearmg up of eye lesions 
during the general reaction to produced so that light baths are now a 
part of the routine treatment of phlyctenular keratitis in many clinics 

Tuberculous iRmocYCuns Scleso»ino Keratitis — In tubercu 
iridocvcUttt and sclerosing kerntilis supposed in most cases to be 
^e to tuberculosis local aj^hcatlons of light l^ve also been used 
^^^eppe’s 200 cases of iridocyclills which have been mentioned were 
heatrt with on apparatus which depended chiefly on the visible rays 
I^J^anx used his arc light with uviol filter for similar conditions Both 
^ock and Duke-Elder however report that no definite results are 
^Wned bv local phototherapy In tuberculous iridocyclitis although 
frpke-Elder believes a trial of such treatment Is justified where tu 
“'T'des are confined to tbe iris. Stock and Gilbert have seen good 
^'dls m sclerosing keratitis 



8 [ 


OkAftar 1> 

n 


PhjTdcal Therapy in Ophthalmology 


Lupua OF THE Lids Conjunctiva* — ^Lupus of the lids and con- 
junctiva was first treated by Lundsgaard with the Flnsen light, which 
he found superior for this purpose to the mercury vapor lamps because 
Its spectrum contains more of the longer ultraviolet rays so that a 
deeper effect Is produced* The cornea was protected by cotton and the 
light applied to the everted lids which were made anemic by pressure 
with a quartz appUcator Treatment lasted one to two hours, producing 
a second degree erythema with membrane formation The water-cooled 
mercury quartz lamp requires much shorter exposures and good results 
have been obtained with It Axmann us^ a mercury vapor arc 
with success m wmilar cases He did not protect the cornea, and saw 
comeal opaatles dear up under the Irradiation* 

I have used general light baths In severe of phlyctcnulosis 

sderosing keratitis tuberculous Iridocyclitis and Iridocyclitis of im 
known origin I believe they have been of distinct value in d e a rln g 
up these obstinate conditions, and have been encouraged to make 
use of them more frequently like foreign protein mjections light 
baths often seem to produce a sudden shower of antibodies In the 
blood, Buffident to start the healing process Naturally other methods 
of treatment are not neglected In th^ cases 


Teachoka. — Lundsgaard* submitted 109 eyes with trachoma to 
treatments with the Finsen light by much the same technic. He 
reports that many were cured after one or two applications, old cases 
wdth the disease deep In the lids being among those cured In some 
cases more treatments as many as seven were necessary Isaak 
treated 32 eyes in the same way with good results the foIUdcs often 
disappearing In one week Mohr and Baum and Cbotxen and Knm lt 
sky xised the water-cooled mercury quartz lamp with a special quartz 
appUcator the shape of the hd backed with metal so that the cornea 
was protected In early cases, the results were much better than when 
the ordinary treatment was used, but In cases with extensive scar 
formation the effect was not deep enough* Marked cleamig of the 
pannus was seen in many cases* Lundsgaard later (1918) reports 
that with the Flnsen Ught, the length of treatments need be only 
20 to 30 minutes, and that two treatments often produce healing 
In my hands treatment of trachoma by irradiation has been disap- 
pointing and I beUcve It is cow sddom employed* 


Sebpznt Ulcers* — The treatment of serpent ulcers by Ught was 
begun by Hertel who used a magnesJum light In 26 cases* Two-thirds 
of these cases healed with much sUghter scarring than was shown In 
similar cases treated by other methods. Schanx, In 1913, reported on 
the use of a carbon arc and also the quartz lamp both of which de- 
Uvered Ught of short enough wavelength to kill bacteria In the cornea. 
WTiUe his results were good he did not^beUeve they surpassed those 
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obtained by other methods, and ga\e up this form of treatment in 
fa\TDr of optochln. 

His arc bght Tnth uviol filter and quartz lenses was m its essentials 
much the same as that used by Bir^ Hirschfeld. This author ® has 
been a most enthusiastic advocate of phototherapy for serpent ulcer 
and considers it the treatment of choice saying that it bnngs about 
healing In the shortest time with the least scar formation- Up to 1924 
he reported 280 cases treated in the Kfinlgsbcrg aimc, with 8 5 per 
cent of eyes lost Hoffmann • reports on 190 cases treated since then 
with only 4 6 per cent of eyes lost. Before the use of phototherapy the 
losses averaged 32 per cent 

The arc light with uviol filter and quartz lenses was used for treat 
ments of four to ten min utes givTn once or twice a day Fluorescem 
or rose bengal a per cent, is first instilied mto the sac to stain 
the cornea, as these dyes are believed to sensitize bacteria to the 
action of light, Birch Hirschfeld advises using rose bengal for the 
first treatments since It has the greatest effect on the orgasms then 
finorescdi^ and finally when there is delay In epiihelization rose ben 
gal and short applications of light (3 minutes) &)nae interesting eiperi 
mental work bis been done by Passow ^ on these ‘sensitize ’ Ex 
posing plates inoculated with Stapkyhccccus aureus to the arc light 
be found that without sensitizers, 120 seconds were required to kill 
the organisms, while when fluorescein was first used the organisms 
were killed m 30 seconds and when 2 per cent rose bengal was used 
In 10 seconds ^Ith a Bfammer lamp which transmits chiefly visible 
rays, and rose bengal the organisms were killed in 10 seconds but 
without the rose bengal this light was without any effect. 

llnch the same results were obtained when organisms were exposed 
In fluid of v’arious depths the Hammer lamp and rose bengal being 
the only combination which could kill organisms in layers 8 mm. deep 
In pus the arc light with rose bengal was effectivT oti1> in layers o i 
mm. thick. In experimental comeal ulcers produced by B suisephcus 
irradiation with the Hammer lamp and rose bengal produced better 
results than the other methods which were tried and seemed to justify 
the belief that such treatment in serpent ulcer could have a bacterid 
dal effect 

Bacienddal E§ect — Planck states that sensitizers increase the bac 
twiddal effect of visible raj’s but have no effect on ultraviolet rays 
TMs opfnfon seems to be confirmed by Passow’s results which appar 
®tly depended chiefly on the visible rays Gilbert reports excellent re- 
*tdts m serpent ulcer with the Birch Hirschfeld lamp which has made 
Paracentesis and the cautery unnecessary m his cases. Stock, how 
e'er who has tned the same light In various conditions reports no 
8^ results in serpent ulcer Passow’s demonstration of the enormous 
of a very iWn opaque lajcr of pus in diminishmg the effect of 
would suggest that a bacteriadhl effect would be ver> difficult 



10 [tS™ n Physical Therapy In Ophthalmology 

to obtain in a serpent ulcer when the bacteria were lodged in the par 
tiaDy opaque cornea and were covered by a layer of exudate. 

Herpetic Keratitis — ^In herpetic keratlds, including dendritic 
ulcer and allied conditions, however the virus affects the superficial 
layers and here, as would be expected good results are reported by 
phototherapy Stock reports almost unfailing success in th^ condf 
tions one treatment of five minutes often being sufBdenL PeppmOHer 
reports good results in severe cases Of other forms of keratiti phlyc 
tenular keratitis has not usually shown a favorable response to local 
light treatroents, whDe it docs usually respond to general treatmcnL 
Interstitial keratitis has not usually responded well, although Hensen 
reports good results m the avascular form by the use of the air-cooled 
mercury quartz lamp locally for abort exposures (one-fourth to one 
mlnutcj Tuberculous keratitis has done well under treatment in the 
hands of Chotzen and Kunutsky and others Stock reports one good 
result in rodent ulcer 

Blepbarttb — Blepharitis which does not respond to the usual 
methods has been treated by Duke-Elder with the incrcur> vapor slit 
lamp with good results, and by Poyales with the carbon arc light. 

Results from Use of Uviol Light — Fifty three cases were treated 
by the author with the uviol light 

Serpent Uilcers — The few serpent ulcers which were given photo- 
therapy were also given the usual forms of treatment including ap- 
plications of optochm and trichloracetic aad and delimiting keratot 
omy Their course differed in no way from that of other serpent 
ulcers, except that the pain and photophobia were usually relieved for 
some time following ea(± treatment In very early serpent ulcers, none 
of which were seen in this series phototherapy might be effective and 
would cause a minimum of damage to the cornea. Perhaps better results 
wrould be obtained by employing as Kublk in a personal comurunlca 
tlon has advised very long esposurcs, up to 15 minutes twice a day 

CoRNEAi, Lesions — The most marked effect of phototherapy was 
seen as might bo expected In superficial corneal lesions such as her 
petic or dendritic ulcers, which tend to spread over much of the cornea 
without involving the deeper layers Here treatment by strong caustics 
or by paracentesis has in raj experience, been harmful as apparently 
offenog a foothold for the herpes virus on necrotic tissue, and aDow 
ing a deeper involvement of the cauterized areas Fifteen such cases 
were given phototherapy an exposure of three to five minutes being 
given every two days until the ulcer cea^ to stain with fluorescein. 
Rose bengal or fluorescein was used before treatment in all cases The 
number of treatments required varied from four or five in mfld cases 
to twenty five in one case which showed several recurrences AH cases 
healed with a thin scar allowing useful vision and although there were 
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re ai rroKes in several these responded to the same treatment In roost 
raw the time required for healing was considerably shorter than 
that which would have been expected from the type of ulcer present 
The roost marked effect was seen after the first few treatments and 
in five cases healing occurred after two to four treatments with al 
most neghgible scar formation (In one case this occurred after one 
treatroent ) Later treatments seemed to have less effect While this 
may be explained by the assumption that the herpes virus was deeper 
seated m these cases a distinct impression was formed that the cornea 
became tolerant of the light and ceased to be stimulated by It, or that 
the resistance of the virus to h^t was increased 

In nearly all these cases the effect of bgbt treatments on the pain 
and photophobia was marked from the first It seems remarkable that 
a patient suffering from mtense photophobia can be made to look 
fiiaily at the uviol light for five minutes with very little discomfort 
and that he will afterwards be able to endure ordinary hght much bet 
ter than before 

Epithelial Dystrophy — ^Another condition which would seem es 
pedally adapted to phototherapy Is epithelial dystrophy of the cornea, 
and in the milder forms of showing no gross bleb formation but 
containing as revealed by the sUtlamp countless minute areas which 
slam with fluorescein some good results were obtained Six such cases 
were treated and although dionin was given they seemed to re- 
spond more rapidly than those given diomn alone One case healed In 
thirteen days after five treatments and the tenslcm which had regis- 
tered 24 S^6u decreased to 15 One case which developed during 
iritis healed in ten days after seven treatments. 

In one case of the severer form with some deeper comeal opacities 
the light treatment was without effect Two cases of the probably aDJed 
condition of recurrent comeal erosion In which large bleln were 
present, were given one to three treatments but without marked effect 
sad abi^ion and bandage were resorted to No other reports have been 
wen of the treatment of epithelial dystrophy by pbototbempy Recent 
reports by Post and Green mdicate a definite b^efidal effect of photo- 
^^^py fr typical epithelial dystrophy In the apparently very favor 
able cases It is impwsslble to state that the good results were due to 
phototherapy since some rnsixi respond very well to dIonIn Here no 
organisms or virus mn be made responsible for the condition so the 
apparent effect of phototherapy must be due to a stimulation of the 
cpltbellom 

^ CoRKEAL ScAiL — Of types of ulcer other than serpent ulcer and 
herpes comeae a good effect was obtained In two cases of comeal scar 
^Ib degeneration and ulceration over the scarred area, which healed 
after three and four treatments respectively In one case of phlyctenu 
tar ulcer the effect was at first good espedally on symptoms but the 
recurred during treatment In another, no effect was noted. 
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ScLEEOSXNO Keeatitib — Becfliisc of the favorable reports of Stock 
and others on Its use In tuberculosis of the anterior segment, photo- 
therapy was tried in three typical cases of sclerosing keratitis prob- 
ably due to tuberculosis, because of positive tuberculin reactions and 
negative results of a search for other causes One very severe case did 
not return for more thnn one treatment. The other two however, 
showed a quite distinct improvement on phototherapy In these cases, 
where we do not know whether the tubercle badDus Is present in the 
cornea or sclera, and where a good deal of opaque tissue is opposed 
to the penetration of light, the assumption of a stimulating effect of 
light, producing a dilatation of tbe capillaries and bringing in a new 
supply of antibodies, seems the only one which wiD account for tbe 
apparently marked ImprovcmenL 

Mooezn s Ulcee. — In one case of Mooren s ulcer the progress of 
the ulcer stopped during the first three treatments, but then began 
again In spite of further treatments No effect was observed in two cases 
of extensive corneal erosion one from lime burn and one from aad 

Tbachouatoub Ulceeatiok — Of the five cases of trachomatous 
ulceration treated three responded very favorably to phototherapy 
Two of these cases had resisted all other treatment, and the light ap 
peared to be the factor which turned tbe scale In favor of healing In 
one of these, treatments were given twice dally for three days 

Blsphabitis — ^Tbe six cases of blepharitis subjected to bght treat 
mcEt were very severe ones, which had shown no response to yellow 
oxide of mercury correction of refraction, and systemic treatment. 
Four responded very favorably after twelve, three six, and seven 
treatments respectively In two an autogenous vaccine was given at 
tbe same time, but In the other two the light was apparently the only 
factor responrible for cure The tiviol light was focused on tbe same 
area and moved back and forth for the same length of time. WhDe 
tbe results in these cases were apparently very definite, I do not insist 
upon them as I have found two or three proper treatments with x-ray 
to be as effective if not more so in obstinate cases, and this treatment 
is less time-consuming for the piatlent 

In using the uviol bght I have never seen any harmful effect on tbe 
lens or deeper structures, nor has the lesion treated ever been made 
rorse by such treatment 

Result* from Use of M er c ury Vapor Arc. — ^Twenty-dght cases 
were treated by tbe mercury vapor arc. In thU series two sixes of 
quarU applicators were used In the treatments one of eight mnUroeter* 
for treaUng the lids and conjunctiva, and a small one of two and one- 
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hnlf mUluneters for small comeal lesions In later work the conical 
•pplkators described later were used Throu^ fear of causmg painful 
reaction the dosage first used was small but it was found that 
45 seconds could be safely used on comeal lesions repeated ff neces- 
sary on other areas of the same cornea two to three minutes to the 
conjunctiva of one lid and fold, and to the whole lash border of each 
eye The expected symptoms of light ophthalmia did not materialize. 
Only a few patients complained of burning after treatments and In 
only one case were these symptoms acvere enough to cause the treat 
meats to be discontinued. One patient developed two punctate comeal 
infiltrations after his lids were treated but these healed m 24 hours 
The conjunctiva was treated by everting the bd and keeping the cornea 
under the opposite lid. 

The best results were obtained in blephantls two cases being prac 
tkaDy bealed after one treatment and the other much improved One 
case of dermatitis was entirely relieved of Itching after one treatment 
and the lids became smooth The reaction around severe deep horde- 
olum seemed to subside rapidly after light treatment and the sty opened 
spontaneously earber than was expect^ One subsided after two treat 
ments without becoming purulent Chronic conjunctivitis with blephari 
th responded well when light was applied to both the conjunctiva and 
lish border 

While the Birch Hirschfeld lamp or Duke-Elder 5 merenry vapor 
arc sUtlamp is probably the most effective instrument for applying 
light to comeal ulcers the ordinary mercury vapor bght or an air 
cooled bght with quartz appbeators is almost necessary for the treat 
ment of the conjunctiva aLod better for treating blepharitis as larger 
amounts of eSectlve ultraviolet may be delivered over larger areas 
than with the former instruments I believe the cornea may also be 
Seated effectively and safely with the mercury vapor light, by using 
•mail applicators and directing the light away from the pupil The 
attachments for the use of this bght made for Dr Coulter of the 
Physical Therapy department Northwestern Umversity (Fig 3) are 
convenient for limiting the li^t to a desired area of cornea or lids 
the apertures for the cornea varying from i 5 to 5 mm In diameter 
a«l being 3 5 cm from the light and the one for the lids and con 
J®ictiva being a slit 5 mm, wide and 3 era long ^\^th these the use 
of quartz appbeators which make the amount of bght delivered a 
'■ariable quantity is unnecessary 

— The question of dosage which Is important depends on 
several factors. t\Tien most of this work was done no satisfactory 
*)’ilem of measuring dosage had been arrived at The time of ci 
Pwure for the uviol light recommended by Birch Hirschfeld was nc 
®Pted, since with thU instrument large doses could be gi\*en with 
oQt producing erythema or corneal erosion and it was thought that 
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some of the effect was probably due to heat rays and to visible rays 
acting with a sensitizer With the mercury vapor arc b^t, experiments 
on the rabbit’s cornea and cauUous clinical use of the ll^t Indicated 
45 seconds for the cornea and two mmutes to the lids as a safe dose 
Mercury vapor arc lamps vary considerably in the amount of light 
delivered and individual patients also vary in their reaction to given 
amounts It now seems safest to try out each patient with the lamp to 
be used m order to find the time necessary to give a skin erythema, 
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using 75 per cent of this as the imriiil dose for the cornea, and 75 
cent for each lid border or the conjunctiva of the lid. With a powerful 
U^t source such exposures require ainslderably leas time than^e 
doses mentioned above Even these doees mav cause moderate reaction 
with marked photophobia and the feeling^ of a foreign body petsIsUng 
24 to 36 houra. 


Summary Of Phototherapy 

I Beneficial effects of phototherapy especially with ultraviolet 
light may be explained in four ways by a direct bactericidal effect 
by stimulation of the eplthelhim by unproved nutrition from the 
hyperemia produced and by an Increase in the antibodies of the blood 

II General light baths with the mercury vapor arc are of great 
benefit In phlyctenular keratitis and in ocular conditions due to tu 
berculosls 

III Local phototherapy is of benefit In superficial corneal ulcer 
tuberculosis of the cornea and conjunctiva, and blepharitis 

IV Herpetic lesions show the most marked effect of such treatment, 
some beahng after one or two treatments. 
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V No marked results were seen in serpent ulcer in tins series but 
the reports of others would seem to justify a trial of such treatment, 
especially In early cases other forms of treatment not bemg neglected. 
The len^ of treatment In these cases might well be increased to ten 
minutes twice a day 


Diathekity 

Diathermy medical and surgical has not attracted so much atten 
twn from ophthalmologists as has phototherapy if one is to judge b> 
the relatively small number of reports m the hteraturc A recent hand 
book by Monbrun and Casteran • presents evidence of distinct advan 
tages for these methods in a number of ophthalmologic conditions 
These authors point out the danger of generating mtense heat near the 
eye and state that it should never be employed for the treatment of 
Intra-ocular diseases Medical diathermy has been shown expenmen 
tally to increase mtra-ocular tension and so should never be employed 
in glaucoma The forms of apparatus commonly employed are not 
suitable for use In ophthalmology where much weaker currents must 
be utQued. A speaal milHamperemeter recording currents below 500 
miHiamperes u necessary and this current should ordinarily not be 
exceeded These authors describe (Figs 4 and 5) a special ebonite 
handle with applicators m the shape of delicate needles books and 
blunt mstnuneots suitable for surgical diathermy about the eye and 
a set of metal eyecups fitting over the closed lids to be used for a more 
diffuse heat effect (medical diathermy) The hds are controlled by a 
gjass hdhoider ^^e some such speaal equipment for ophthalmic 
work is necessary this need be neither cumbersome nor expensive 
and with the precautions mentioned above certain procedures may 
apparently be carried out very convemently and with perfect safety 

Tnchiatis — One condition m which there is no doubt of the efficacy 
and convenience of diathermy is that of trichiasis where a few lashes 
must be destroyed The generally used method of electrolysis while 
effective required that the current be continued 30 seconds for de 
ftruction of each lash follicle and In spite of careful local anesthesia 
can seldom be accomplished without some pain of a v’ery unpleasant 
kind with a tendency for the patient to make mvoluntary jerking 
uxaements Surgical diathermy requires only one second for the de- 
ttructicra of each lash and after Infiltration with novocam the pro- 
erture is painless itonbrun and Castecan advise the use of a single 
>barp needle which is inserted in the follicle as the actiir electrode 
the rodifferent electrode not being connected A current of only 150 
*^iamperes Is used for one second and the current Is shut off with 
tw foot pedal before the needle Is ^emo^ed as otherwise a spark will 
produced If the lash resists gentle traction with the lash forceps 
the coagulation has not been sufficient and should be repeated A 
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number of lashes may be removed in this way at a smgle sitting but 
if more than SIX to right intumed lashes are present, it will be more 
convenient to perform a piastre operation The same method may be 
employed for the comeal portion of a pterygium but is more compll 
cated than surgery 

Chalarion. — Chalaxion of the ordinary type Is also more simply at 
tacked by surgery, but where a small rhalnzion is present on the free 
lid border, rather a delicate surgical procedure is required with the use 
of a stitch. Here diathermy presents disUnct advantages because of the 
slow necrosis produced with resulting delicate and practically invisible 
scar Here the ordinary method is employed, with a large indifferent 
electrode under the patient and a small needle as the activt electrode 
This is passed Into the chalaaon after infiltration and a current of 
200 to 300 milliaraperes is used for one second this bemg repeated 
two or three tiroes with the position of the needle sbghtly changed 
according to the size of the chalazion. 

Division of Cicatricial Banda of Orbit. — Another use of surgical 
diathermy which seems Important If the experience of these French 
obsenTrs Is confirmed by others is the division of dcatridal bands 
of the orbit which prevent the wearing of an artifidaJ eye WTien these 
are divided surgic^y adhesions invariably occur so that free grafts 
of skm or mucous membrane are necessary On account of the delicate 
and Donretractile scars formed after electrocoagulation It is claimed 
that SQch bands may be simply coagulated with a needle-hook using 
the same method with two electrodes The bands should not be cut but 
only sufficient current and traction should be used to turn them white 
usually two to three seconds of aoo to 300 miUiamperes being suffi 
dent No sutures or dressings are necessary A temporary small pros- 
thesis may be worn immediately afterwards and a permanent one made 
after 15 days when elimination of the necrotic tissue is complete The 
aame procedure may be used for neoplasms of the lids using the elec 
trode knife with the advantage that a *barrage can be made at the 
periphery by partial coagulation which will prevent the escape of 
tumor cells from the diseased area In many cases however exasion 
of the tumor with plastic repair Is preferable 

Tumors. — In large tumors requiring evisceration of the 
orbit, surgical diathermy * has long been used because such coagula 
tbn blocks avenues of extension and may be performed with very lit 
Weeding, For this purpose the use of two acln*e electrodes Is advTin- 
h^Qs (see Fig 6) the indifferent electrode being replaced bj a 
branched handle carrying two small electrodes a short distance apart. 
An intense heat Is generated only In the zone between these two elec 
l^es This allows complete destruction of neoplastic tissue without 
of bony necrosis which may occur after using the other meth 
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ods by which the tone of radiation cannot be so accurately localized 
A cunent of slightly over 500 mo. la necessary Monbrun and Caatcran 
recommended that such large giwths be destroyed In several sltthigs 



Fio. ft,~DUcrtm of mrjkal dhthenny with two *c11t* dccUwJex, (Freo Mcohraa ind 
Cutcno.) 


This possibility of dividing the operation without fear of causing ex 
tearon is one of the ^eat advantages of the method as after the 
slough has separated one can judge the necessity of further intcrvco- 
lion. 

Orbital Cellulitis — The Indications for medical diathermy In dis- 
eases of the eye are by no means well established Perhaps the only 
condition in which It has advantages is the oaasionaJ orbital cellulitis 
which does not localize well enough for Indslon to be effective. Here 
a large sheet of tin or aluminum is moulded to cover the region vdich 
is us^ as the active electrode the 5tm larger indifferent electrode 
bdng beneath the patient It must be remembered that the larger the 
active electrode, the less beat is generated at any point, so that this 
method avoids a degree of heat dangerous to the eye provided that 
only 300 to 400 ma. be employrd, and the current r^uced when 
ever the heat becomes uncomfortable to the patient Treatments should 
begin with 5 to 10 minutes and atunild be increased to not over 35 
minutes being repeated every two to three days Marked relief from 
pain may result from such applications in the neuralgia of herpes 
zoster and Monbrun and Casterao report good results in certain cor 
ceal ulcers especially those foUowuig facial paralysis It seems best to 
follow their advice not to employ diathermy in Intra-ocular diseases, in 
KpUe of reported good results in relatively small numbers of cases of 
vanoos conditions by Ldffler and Wellisch * and others These authors 
employed the method in glaucoma in which experimental evidence 
ocMrdmg to the French authors, definitely contra-indicates iL 

Since the iiugical treatment of retinal detachment was shown by 
Gonin to be practical most authors have employed some form of 
dcctroMgulation for this operation The area surrounding the retinal 
tear which is almost invariably present Is surrounded by areas of ccagu 
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lation This Is administered either through the exposed sclera by the 
flat or ball shaped electrodes of Weve or directly into the choroid by 
the pias of S^ar Walker or Weve which are forced through the 
sclera under a current of 6o to 75 ma. For surface coagulation of the 
sclera which is often employed with perforatmg diathermy a current 
of 150 to 200 ma. Is employed each area being treated for five to six 
seconds. For the detachment operation the apparatus of Walker is 
satisfactory but others generating higher current for electrosurgery 
may also be employed 

The use of hi^ frequency currents (electrolysis) has been em 
ployed for treating re tail detachment by Vogt Walker and others 
Very careful localization of the retinal tears is necessary their edges 
bemg touched directly with fine needles generatmg high frequency 
currents of very low amperage seldom over i to 2 mo. 

Instruments.- — It is regrettable that instruments for diathermy are 
not atandardiied so that a stated dosage will be the same with ali 
instruments. On account of variations in voltage and other factors the 
doses In mflliamperes given above will have only a relative value 
bdicating to the physician a very weak or very strong coagulating 
effect desired from wiuch he must calculate dosage with the machine at 
his disposal Fortunately the Immediate local effect of the electrode on 
the tissue funusbes the best evidence of the total dosage required 

The number of cases in the pnvate practice of the average ophthal 
Biologist really suitable for diathermy will be too small to warrant 
his obtaining the full equipment necessary Such equipment bowo’cr 
is DOW available m most modem hospitals and clinics and the eye de- 
partnwnt of many such institutions could easily obtain the slight add! 
tlonal equipment necessary to treat ophthalmologic cases Hence the 
modem ophthalmologist will wish to be prepared so that be may per 
•®BBily supervise the use of medical diathermy or emploj surreal 
diathermy in the occasional cases where they arc definltdy indicated 

The Thermophom 

A device for the accurate application of ordinary heat to lesions 
of the eyes and adnexa is the therroopbore described some 15 years 
*80 by Shahan This is an electncallv wired unit which may be ad 
1 any desired temperature with metal applicators to fit small 

lesions of various shapes and sizes Post has recently summarized 
its uses emphasizmg especiallj Its effect in deep infiltrations 
oi the cornea which are not accessible to antiseptic agents Here a 
temperature of 63 C (1454 F ) is apipHcd for one minute Small 
Sranulomas of the free lid border which are probably of the 
nature as chalazia yield readfly to the same treatment and 
^thelasmas are sloughed off with a minimal scar following one or 
such appUcatioas he states This instrument Is not so widely 
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used today, apparently, as it was soon after the perfected toodel 
appeared and this is probably because the result* in serpent ulcer, for 
^dilch It was especially advocated proved disappointing. 


X Ray and Radium 

In the use of x ray and radium, precautions against harmful effects 
on the ocular structures are even more important than in the forms 
of physical therapy previously discussed. The hard roentgen rays pene- 
trate the lids and cornea and are absorbed m large part by the lens, 
where the resulting reaction has In a number of cases produced cata 
racL This has usu^y followed large dos« given for cardnoma of the 
lids or for hipus Stock reports such a case In which gbiucoma also 
developed following one irradiation of no per cent akin erythema 
dose, and another following repeated small doses, A fairly large num- 
ber of other cases have been reported and we now know that s m a ll 
repeated doses have a cumulative effect, and that the lens changes 
may not appear for long periods after the irradiation, often not for 
one and one-half to three years 

Individuals vary greatly m their susceptibility to x-rays, which 
must be remembered In considering the alienee of lens cttfngts ob- 
served by Birch Hlnchfeld after intensive irradiation of animals and 
the statement of Rados and Schlnx that 150 per cent skin erythema 
doses were tolerated by the eye without re^on in their cases Dam- 
age to the lids and cornea la also possible the permanent loss ol cilia 
being a not uncommon and sometimes ne cessa ry result of Irradiaticra 
for carednomas of the lids Stock quotes, besides his own, several cases 
of ^aucoma apparently resulting from i rays 

Where the li^ or orbit arc to be treated, the g^obe should always 
be protected. Stock advises the use of Milllcr s lead-glass prostheses, 
which cover the corneas like artificial eyes I have been informed 
however by roentgenologic colleagues ^t the amount of lead in 
these prostheses Is insufficient for protection and have used sheets of 
Icadfofl moulded in the same manner The glass reform eye filled with 
roercory which was used by Rohrschneider “ gives a layer of mer 
cury ample for protection and is comfortably worn (Fig 7) Pro- 
tection of the globe is not possible when neopQasms of the cornea or 
bulbar conjunctiva are treated, and hence siugery is more practical 
for these when possible. Small caremomas of the lids also when seen 
early may usually be exdsed completely with primary plastic closure 
of the defect the cosmetic effect being as good and the time consumed 
much less than Is required for irradiation, A recent piatlent with car 
emoraa In the middle of the lower Ud chose radium treatments in 
stead of surgery and I* apparently cured but with a resulting defect 
Involving hmf the Ud which is at least twice as extensive as the area 
which would have been removed surgically and will be twice as 
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difficult to dose, WTien neoplasms involve the inner or outer angle 
however or are adherent to the bony orbit, removal presents a much 
more difficult problem and here radium or x ra> is defimtely indi 
cated. Large orbital neoplasms adherent to the orbital walls are often 
treated by evisceration of the orbit followed by radium or x ray 
Regaud and associates have shown that such previous surgery in 
creases the danger of bony necrosis from subsequent Irradiation and 
claim better results in cases where no surgery has been attempted 
In treating such conditions large amounts of radium or modem x ray 
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equipment are necessary and they should be undertaken only by men 
who have had a great deal of cxpencnce in Lbe treatment of malig 
Uiiicy Whether surgical diathermy should replace irradiation In many 
of these cases cannot yet be dedded 

Advantages of Radium and X Raya. — Kumer and SaUmnnn 
smninarlied the respective advantages of radium and x raj’s 
rays of radium arc much more penetrating than x rays lo cm 
01 lead being necessary to absorb (he former as against j to 5 mm 
of lead for the latter T\Tiile it is thus more difficult to protect 
globe against radium the <^mn^ tubes of radium or Its emanations 
be 10 placed as to exert most of their eHect on the new growth 
^ little on the eye and hence radium is to be preferred for small 
of the hds It may be inserted into large orbital tumors In the 
orm of radium needles, or as seeds of the emanation which are left 
. fuuior till their activity is exhausted In these ways every part 
of ^ reached and the danger to the globe the function 

which IS In any case usually doomed need not be considered Cer 
^^^neoplasmi are more sensitive to radium than lo roentgen raj^ In 
^^lasms covering large areas of skin however x rays have the ad 
covenng the whole area uniformlj and since the rest of the 
*ud the globe mav be protected by lead the irradiation may be 
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much more accurately confined to the desired area. In new growths of 
the bulbar conjunctiva and cornea, better results have been re- 
ported from the use of radium. The freedom of the gio^ from dam 
age in most of these cases Is apparently due to the small dosage neces- 
ssry for the destruction of ^ese growths and to the fact that the 
ha^ rays which penetrate the glol^ require for a harmful effect five 
times the dosage of the soft rays, wWch arc most effective in destroy 
lug the tumors. 

Hannfiti Effects. — ^Tbe harmful effects of overaposure of the 
eye to radium are practically the same as those produced by x rays. 
About the same number of cases of keratitis, cataract, and ^ucoma, 
most of which arc mentioned by Kumcr and SaJlraann have been re- 
ported after radium as after x ray treatment The dosage which is 
tolerated Is apparently according to these authors somewhat higber 
than that of Jf-rays, loo per cent akm crythensa dose bdng about the 
upper limit of safety for one application and 300 per cent for the 
total dosage di'dded over a year The Uda must be considered espe- 
cially sensitive to radium 60 to 70 per cent of a skin dose being site 
dent to produce an etythema of this region and a full akm dose often 
causing considerable damage. The lash-border must be kept out of 
the field where possible, ^th x ray?, Stock caudons against a total 
of over 100 per cent erythema dose, unless the globe Is protected 

Protection. — Although Kuroer and Sallmann describe prostheses 
for the protection of the eye during radium treatments they admit tte 
impossibility of adequate protection by any filters and recommend 
protection by careful removal of the applicators to the proper dis 
tance from the globe by speaal devices. The only real purpose of the 
lead glass prostheses of MUller or the molds of paraffin placed under 
the Uds as described by Hoed Stoel and de Vries is to bold the lids 
away from the gjobe and so increase its distance from the 
agent. Greater distance fs obtained by mounting the tabes cai wood 
blocks of various sires or In the spedal wax-compoaition blocks now 
being used in most radium Institutes (Fig 8) Most of the irra 
dlatJoQ therapy of eye diseases will naturally be performed by 
oallsta In this form of treatment and many details of dosage and 
technic must be left to their judgment. The ophthalmologist should 
however be familiar enough with the prinaples of roentgen and 
radium therapy to advise vdth the radiologist on his Individual cases 
which often present problems of protection or attack with whKh the 
latter may not be far^ar 

Conditions Suited to Treatment. — Vascclar nevi about the Ud* 
are especially suited to treatment with radium. This is especially trac 
of capillary hemangiomas In which the cosmetic result Is usually far 
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better than can be obtained with sur^ry, and often almost perfect 
(Fig 9) The earlier these cases are treated, the more readily do 
they respond, since the young vessels are especially sensitive to 
radiuiiL Nevus flammeus, large blood <ysts or hemangiomas suppUed 
by large vessels do not yield so readily and some of these are better 
treated surgically Xanthelasmas are usually easy to remove surgi 
cally with practically invisible scars and it fa only In the case of un- 
usually large ones that radiation will be considered. In spite of the 
favorable reports of many authors, Knraer and Sallmann consider 
them as not especially adapted to radium therapy Carcinomas ai>d 
sarcomas of the lids require no special discussion here aside from 
what has been said as to the types smtable for irradiation (Fig 
10) Detailed case reports with Indications for and against roentgen 
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ond radium therapy will be fotmd In the monographs of Kumer and 
Sa llm a n n and of Stock, and In the article of Regaud and associates, 
previously referred to 

Blepharitis — Among the ophthalmologic conditions In which roent 
gen therapy fa especially useful is blepharitis of the more severe type 
which has pro\Td refractory to the usual methods Here two or 
three x ray treatments will often enUrcly relieve a condition of years 
standing A technic for which I am Indebted to Dr J Borghoff of 
O m a h a , Neb., has piwed effective with my patients and has produced 
no harmful effects The rest of the Uds being protected by lead foil 
the lid borders are exposed to a current of three mllllamperes, with 
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511 inch spark gap at eight incbes* distance for 40 seconds to one 
minute This Is repeated weekly and usually three treatments are 
given. This Is from one-fifth to one-half of the epilation dose Other 
authors advise one-third of a skin dose as a routine for this condition. 
The lashes have never been lost even temporarily in my cases The 
same method of treatment is used for cases of chronic dermatitis of 
the hds and fa equally effective The smaller of these doses fa usually 
stiffiaent for this condition 


PiTUiTAKY Tumors — The treatment of pituitary tumors is of espe- 
dal interest to ophthalmologfats and here the question of irradiation 
often comes up The adenoma is the only form of pituitary tumor 
that fa responsive to irradiation this treatment being of no effect 
m the Rathke a pouch type of tumor or in cystic tumors and 
of little effect in meningiomas UTiere these latter types can be 
ruled out, a trial of irradiation may be made In some cases such 
a trial may give diagnostic evidence as to the type of tumor and 
In cases m which the patient refuses operation a trial of irradiation 
fa indicated unless a Rathke s pouch tumor can be definitely 
diagnosed. Roentgen therapy fa usually the only method of irradiation 
to be considered since radium therapy cannot be directed to the 
site of the tumor without producmg incalculahle damage to the 
surrounding important structures Only in the case of a tumor which 
has eroded the floor of the sella turdca or where sellar decompres 
skra has been done, may radium be used through the sphenoid region 
in addition to roentgen therapy The techmc as used on my patients 
by Dr A. F Tyler is as f^ows 


Voltage 

Distance 

FUter 

Amperage 

TUm 


135 K-V 
40 cm. 

5 mm copper 
5 ma. 

40 min. 


Such a treatment was given to each temporal area with the tube 
^brected to the sella turcica a week being allowed between the treat 
inents. After a month or more the treatment may be repeated 
In cases which show further visual loss in spite of thb treatment 
no time should be lost In resorting to surgery 

Brain Tumors — In the case of brain tumors which are inoperable 
^^are damaging the vision In spite of decompression a trial of 
owp roentgenotherapy may be made with the possibility that the 
tumor s growth may be checked or that the resulting atrophy of 
the choroidal plexus will diminish the pressure from an Internal 
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hydrocephalus A form of dosage for this, also furnished by Br Tyler, 
follows 


Voltage 

Distance 

Fntcr 

Amperage 

Time 


200 K.V 

SO am 

0 7S mm. copper 

1 mm. aluminum 

4 ma. 

loo to joo mlm 


This dosage Is divided between two lateral areas and is estiraated 
for each case by the modified Desaauer charts. 


iNTHA-occTLAii DISEASES — The usc of roentgen therapy for mtra 
ocular diseases, especially tuberculous Iridocyclitis and choroiditis, 
must be considered as fltlQ In the experiment^ stage Since the lens 
cannot be protected m such treatments there is always some danger 
of producing cataract, although this has been avoided m most cases 
by the use of small doses Scheerer and Stock after tiying larger and 
smaller doses settled upon 15 to ao per cent erythema dose, repeated 
after seven weeks as the most effective dosage which could be safely 
used. The long Interval Is advisable to avoid the secondary reaction 
which often occurs after four weeks Stock advises no more than a 
total of 60 per cent erythema dose In a year divided into three or 
four applications Stock and Scheerer out of 38 cases report some 
good results In very severe cases The use of three-fourths 
erythema dose given during three rrecks as advised by Gilbert, ac 
cordmg to Stock s experience would seem to be too large, and with 
that of Braun and Herrenbetser one-airth to one-clghth skin dose 
the Interval of seven days Is apparently not kmg enough to avoid a 
cumulative effect. These authors report three cases of tuberculous 
choroiditis treated with good results but Stxxi has seen similar cases 
develop fresh lesions during treatment and considers the effect of the 
treatment in their cases as doubtful. Although In the severe cases of 
tuberculous uveitis and sclerosing keratitis which have resisted other 
treatment, a trial of small doses of x ray is apparently indicated, 
its use In ordinary intis as advised by Horvath, is certainly not nee 
essary, as other perfectly safe methods are usually effective In these 
cases. 


Vernal Conjdnctivttis — ^A very definite Indication for the use 
of radium exists In the still little understood condition of vernal con 
junctiviUs A number of these cases are relJevcd of their symptoms 
by adrenalin by intravenous injections of afenil or by dcsensitliation 
to some specific protein Others however are not so relieved espe- 
cially the cases with large flat papillae of the upper Ud and these 
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case should be given an opportunity to try radium therapy, as many 
are relieved only by this means I have usrf the technic recommended 
by Df Laura Lane of the Todd Memorial Institute, and in three very 
ohstliiate cases have seen almost entire relief from symptoms with dis- 
appearance of most, if not all, of the papillae and their replacement 
suiooth scar tls^e Radium Is much to be preferred to x ray m 
these cases the latter not having apparently the same effect on the 
cooditiom Loss of lashes has not occurred m my experience when the 
following techmc kindly furnished by Dr Lane was adhered to 
Uetkod — In the palpebral form the following method of usmg 
radium in vernal conjunctivitis has proved effective 
Amount 15 to 20 milligrams of element or the same number of 
millicunes of radon are used with the folbwing screening 

Platlntnn 005 mm 

Brass mm. 

Rubber 1.00 mm. 

The platinum may be used as the casing or cover of the clement 
contained in a needle form or as the screen of a radon tube This 
platinum container Is placed In a brass capsule and the whole Is cov 
ered with rubber or dental 

Distance This tube Is placed at one centimeter distance from the 
closed lids. A piece of Columbian paste or gaute is placed between 
the tube and the hds to keep the radium at the proper distance. 

Duration of Exposure The duration of the exposure is from one- 
half to one hour acxxjrding to the age of the patient and the severity 
of the disease as well as the amount of radium used The first dose 
la usually applied for only half an hour in order to judge somewhat 
the sensitivity of the patient 

IntcTN-al The sitting Is not repeated under 10 to 14 days according 
to the response obtained and the seventy and the duration of the 
disease. Three to four such sittings arc ^\‘en It Is often necessary 
to lengthen the interval between sittings to three weeks 
Direct Application At the time of the above sitting In addition 
to the radium applied through the closed Ud a direct application to 
the everted Ud is made. No screen is used other than the platinum 
The amount of radium used is preferably a 15 mg platinum needle 
Dlls Is sterilised by placmg it for a few minutes in a 10 per cent forma 
Un solution ioBowed by 70 per cent alcoboi and then by sterile water 
which IS wiped off with stciile gauze A few drops of a one per cent 
cocaine or butyn solution may be used to make the everting of the lid 
less unpleasant. The needle Is moved slowly across for three minutes, 
at a distance of two millimeters 

Rest IntervTd After the third or fourth application according to 
the response and the severity of the disease a rest is given for two or 



28 [^ 5 SS n Physical Therapy m Ophthalmology 

more months Then a Bimllar senes of treatments Is repeated- The 
Interval between these treatments is two weeks- In the more stubborn 
cases which have lasted for years and In those cases subjected to much 
previous caustic treatment, it is well to give a third senes some months 
later particularly later In the wmter 

Operation and Irradiation When the papillae are very dense and 
cobblestone-like much time will be gained and a more satisfactory 
response obtamed by anesthetiimg the palpebral conjunctiva end 
snipping off or rolling the papQlae, then applying a tve mllhgram 
varaish appbcator plaque, screened with one mdlimeter of rubber, at 
two millimeter dist^ce for three to five minutes at a sitting. Sittings 
are repeated at Intervals of two weeks for three doses It is often neces- 
sary to follow thlq series by one of Irradiation through the closed lids. 
The application of the platinum needle by the direct method may be 
used Instead of the plaque, the exposures being slightly longer but 
not exceeding lo mm. A nee^e plaque of one or five ir^gram needles, 
can be used 

Hypertrophic Bulbar Form In the hypertrophic bulbar form of 
vernal conjunctivitis, the use of a lo or 15 mg. platinum needle (0.05) 
for three to five minutes, at two mm. distance once in 10 days for three 
doses is recommended. A second series of treatments may be given in a 
month using In this senes one millimeter of rubber to saeen the 
needle. The radium most be kept moving constantly above the area 
being treated so that an even distrfbutian of the rays Is obtained. £z 
cept In early cases seen during the first year of the disease, screened 
applications through, the lids will be necessary 

Quick,'* of the Memorial Institute reported the results In 83 cases 
of vernal conjunctivitis treated by liradiatiOD, the largest senes which 
I have found on record. His results were good as 40 cases were 
apparently cured 25 of these having been seen after one to nine years 
and 3a were defimtdy improved He recommends a technic quite dif 
ferent from Dr Lane s an ‘active deposit of radium emanat^ 
collected on lead foil which Is placed under the hds Two hundred 
to 400 miHIcurle minutes are used for each eye In a treatment, ana 
only a few such treatments at relatively short intervals are advised. 
Sine* the preparation of such “active deposit Is possible only in spe- 
cially equipped institutions he suggests the use of plaques of the 
element prepared to fit under the lids with protective metal back and 
handle the element being held In place by shellac which gives slight 
filtration. He cautions a^^Inst treatment throu^ the lids as Involving 
danger to the lashes and as requiring the use of harder rays with the 
resulting danger of producing cataract, of whkh be has seen several 
examples Local infections of the lid borders must be cleared up w 
Irradiation In their presence is likely to be followed by comeal In 
volvemenL Repeated doses over long periods are also dangerous he 
belie\*3 He concludes that In spite of the good results obtained, 
radium should be reserved for cases In which all other methods have 
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failed on account of the dangers especially to the lens Inherent In 
Its use. 

Woods has recently described the use of radium emanations 
tubes dellveniig almost exclusively beta rays being employed Such 
preparations are so superficial in their effect and so free from deeper 
rays that according to oods, 50 times the erythema dose might 
be given without danger of producing cataract He employs ^is 
method In vernal conjunctivitis and al^ in some chrome in^mma 
tions of the sclera and anterior uveal tract apparently with success 
It fa especially recommended m tuberculosis of the antenor segment 
Hie dewage with this method vanes but in general the emanation 
from I Gm, of radium is appbed for a total of 35 to 40 seconds this 
being divided into four to six weekly doses Such a course may be 
safely repeated after several months 

iNTaA-ocuLAB. TuuoRS — In the case of Intra-oculor tumors glioma 
(retinocystoma) and sarcoma the hopes aroused during the early days 
of Irradiation therapy ha\e only In small pan been fulfilled. Here 
ba^Tver the danger of such treatment to an otherwise doomed eve 
need not be considered a contraindication and smee a few definite 
cures have been reported frradiation must be considered in certain 
cases Naturally, where only one eye is affected enucleation Is still 
absolutely indicated It is only in bilateral glioma espedaJIy where 
the secord eye fa much less involved or in sarcoma of the only seeing 
pye where enucleation Is decided against by the patient that Irradia 
tion should be undertaken. In the case of glioma, this should be pre- 
ceded by enucleation of the first eje, unless both eyes are equally 
in\TDlvTd Of a fair number of gliomas In which Irradiation has been 
employed most ha\e shown a temporary decrease in sire of the tumor 
foDow^ by renewed growth and the usual outcome Of those treated 
Y radium and mesothonum Kumer and Sallmann record only one 
that of SchSnberg in which a cure was obtained with vision of 3/20 
^ter 10 years dunng which a cataract dci-eloped and was extracted 
SchSnberg used 144 milliciine hours followed in six months b> 456 
tnillicurie hours and agam after two years by 3 036 milhcurie hours 
filtration for the use of gamma rays To this case must be added 
that of Benedict ” the patient being 0 child of four with a growth In 
'■Dhmg the retina from near the nerve forward almost to the ora serrata 
OQ one lide Six thousand mHIigrani hours of radium were given with 
t^tments repeated after six months until 90/300 milligram had been 
Pven The tumor disappeared leaving onij a flat scar and vision im 
^^■edto6/7 After five jears lens opacities dev-eloped reducing vision 
to 6/60 but there was no recurrence The diagnosis of giloma was con 
by sections of the enucleated first e>*c UTiIle dosage must viirj 
Indiridual cases m general it may be said that gamma mi's should 
^ f^^ed and that the method of cross fire frradfation with the 
substance at 3 to 3 cm from the ejr 15 to be preferred 
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One>fifth Bkln dose dafly every second day for six to eight treatments 
Is recommended by Knmer and Sallmann with further treatments 
after two to three weeks as indicated by the result obtained A num 
ber of cases of glioma treated by radium have been collected by Stal 
lard/^ whose monograph contains valuable Information concerning 
irradiation of other ocular conditions. The methods employed by him 
consisted in Inserting radon seeds directly into the tumor through a 
scleral incision or appljnng them to the sclera directly over the tumor 
Some encouraging results were reported 

Roentgen therapy has to its credit only the one definite case of 
Verhoeff and that of di Marxio *^6 diagnosis in Hflgartner’s ap- 
parently favorable case was not made by sections of the fiat eye, 
felder^s case," quoted by Kumer and Sallmann as successful, showed 
retrogression of the tumor foUoirtng 30 BL E D , but it recnr^ later 
In Verhoeff’s case a very small growth m the second eye of a 17 
months old child was treated by a “suberythema dose ’ repeated eight 
tunes during a year Three years later only a small scar was visible 
and vision was about 30/30 No lens opadtles developed in this case. 
I was able to examine tius patient m Dr Verhoeff s clinic, more than 
three years after treatment was begun In a case reported by dl Mando 
a Htniral cure was maintained for four years with preserv^on of use- 
ful vision ^ a 300 per cent skin erythema dose divided over several 
treatments The first eye was enucleated In another case a si mil ar 
result was obtamed but this has been under observation only five 
months 

Stock advises 180 per cent erythema dose but this will vary greatly 
with the case Cataract cannot In most cases be prevented but thfa 
should not preclude the giving of effective dosage and has not af 
fected the idtimate result in the successful cases after radium 

Althou^ a number of mdanosarcomas of the choroid occuning in 
the only seeing eye, have been irradiated in none of these so far ns 
the author knows can a cure be claimed, R Foster Moore has re- 
cently reported an interesting case In which radon seeds were intr^ 
duced Into the tumor throu^ a scleral Indslon. with resulting marked 
decrease In the size of the tumor and vision 3/60 after one year It is 
much too soon to speak of a cure in this case but this method gives, 
perhaps, the best chance of success In these otherwise hopeless cases, 

lasADiATiOK After Enucleation — Irradiation of the orbit after 
enucleation for g^oma or melanosarcoma has long been practiced by 
many ophthalmologists Where careful examination of the enucleated 
eye especially of frozen sections of the orbital end of the nerve in 
glioma shows evidence of extension mto the orbit or past the cut end 
of the nerve Irradiation is positively indicated usually after eviscera 
tion of the remaining contents of the orbiL Even where such examlna 
tlon shows no extension some believe It safest to Irradiate as a pi^ 
caution. The necessity of this fa doubtful, however espediUy in 
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melanosarcoma since clinical experience has shown the rarity of local 
recurrence in, this condition Von HIppel who has studied the subject 
carefully, beheves it is sufficient to enucleate in these cases and Wat 
lold who formerly advised postr^radve irradiation in every case, 
finds that recurrences fall to appear even In some cases showmg evi 
dence of extension so that he now joins in von Hippel s opinion The 
prevention of metastases by this means is doubtful as is the preven- 
tion of glioma of the second eye, and since the scar tissue resulting 
from irradiation often makes the wearing of a prosthesis impossible, 
one hesitates to advise its use without more definite evidence of add! 
tlonal safety afforded "Where extension has occurred or where one Is 
in doubt, intensive x ray or radium therapy should be given. Both 
methods have their advocates and probably both methods should be 
used radium needles or radon seeds being introduced Into the orbit 
and X ray m addition. The x ray will allow the dose of radium to be 
kept small enough to avoid bony necrosis Where evisceration has been 
done X ray alone is to be preferred to avoid this complication 

Multiple Lyuphouas — A condition which Is especially sensitive 
to enher x ray or radium therapy Is that of multiple lymphomas of 
tbe orbit. These growths, which ore usualJ> s>'inroetrical and form 
pugy twdbngs of all the lids Saitly melt away undeT the Influence of 
either of these agents and In cas e of doubt as to the diagnosis a 
trial of Irradiation should be made 

Greur Raya, — A form of Irradiation therapy which has been ap- 
plied in ophthalmology Is the use of the Grenx ra>’s described by 
Bucky These are rays of a length between the short ultraviolet and 
the long X rays and are absorbed almost entirely in the surface layers 
of the skin and mneous membranes only 12 per cent penetrating 
^eper than 3 mm Reports by Krasso “ from the Meller Qinic In 
Vienna Indicate marked beneficial effects m dendritic keratitis blepha 
ritls rosacea keratitis superficial comeal ulcers and sclerosing kera 
ti^ from this form of treatment As compared with x ray and radium 
fbe method Is very safe and further reports on its use ^1 be awaited 
^th interest, 

Pfeiffer **• has employed Grenx rays in a large number of ophthal 
ffiJe diseases and obs^ed encouraging results especially in superficial 
comeal ulcers and in sclerosing keratitis 

Massaoe 

^lassage is used chiefly In treating three conditions In comeal ulcer 
clearing of the comeal scar Is probably hastened and promoted 
IM m assage of the eyeball with a finger held over the closed 

^Ws (Fig ii) Two per cent yellow oxide of mercury ointment Is 
used in the conjunctival sic for lubncatlon and as a mild 
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imtant The finger moves the lid back and forth over the cornea 
such massage being kept up for five minutes three times a day In 
glaucoma it is sometimes possible to keep the tension down to normal 
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especially after a filtering (^ration which does not produce mrite 
enough effect, by massage This forces fluid out of the eye either 
through Its normal channels or through a small wound ra the sclera 
made at operation in which case it collects under the conjunedva to 
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form a small bleb Such massage should be performed with the 
forefingen which hold the ejT between them beneath the lids 
are altcmatclj pressed In and released so as slightly to Indent 
globe (Fig la) Just enough pressure should be lued so that no 
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is caused Pressure is made and released about thirty times and this 
15 repeated two or three times a day 

In chronic infections of the meibomian glands fluid accumulates 
In their ducts and the result is recurrent chSarion or a diffuse thick 
ening of the hds Chalazia may often be prevented and the infection 
helped considerably by massage of the lids This is done as shown 
In Figure 13 by pressmg with the two thumbnails on the skin side of 
the two lids whici are held together and away from the globe Pres 
sure should mdude the whole lid border and should be continued until 
fluid ceases to come from the ducts of the glands at the lid border An 
other method Is to use a glass rod on the conjunctival side of the lid 
which presses against a finger held on the skin side 

Muscle Exercises 

In cases of squint of the nonporalytlc type and of muscular ira 
balance vanous types of ererdse are used roost of them having the 
purpose of stimulating the defective fusion sense so that the eyes may 
be used together In every case of squint the piatient must first have a 
careful refraction under a cydopleglc, and should wear his proper cor 
rection at all times This alone in about half of the cases of convergent 
iquint with hyperopia will correct the defect and is the roost im 
portant nonsurgical measure which we have against iL The use of 
gUases is seldom effective In divergent squint If one eye remains 
constantly in the squinting position an attempt should be made to 
improve its vision by covering the other eye for two hours a da> with 
a bandage or dose-fitting eye patdi Probably a considerably better 
way 15 to cover the better eye constantly for periods of scvci^ da)^ 
checking the vision at intervals and persisting m the oedusion as long 
as the vision impro\*es It Is hard to do this where \TSion is very 
defective as the child is then helpless and resists such treatment vio- 
lently Many cases show no improvement on such treatment and it 
Is chiefly In very early cases at the age of fi\*e to six. that an Increase 
of iTsion Is observed. A trial of such oeduston should be made when 
a case is seen early no matter bow defective the \TsIon though this 
Olay require considerable trouble and persistence on the part of both 
parents and physician. IMien a patient Is first seen after the age of ten 
or twelve the pro^>ect of improvement Is much less and after the 
® 8 o of sixteen Improvement Is seldom observed WTiere the difference 
in vision of the two eyes is not very great the use of atropine In the 
e>’e for VTirymg periods which paralj'zes its accommcKlatlon and 
P^^^ltates the use of the other ej’c for reading may be of some 
h^wfit, but IS certainly not so effective as oeduskm 

Fusion Exerasea. — Children past the age of six or unusuallj co- 
°P^ti\e j-oungcr children ma> be suitable for the VTinous types of 
liaion exercises It is only in certain cases that benefit ma> be ex 
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pected from such exerases The squinting eve must have enou^ 
vision to see the objects used clearly usually 30/200 or more, and it 
must be possible for the patient to see the images of both eyes at the 
same time In many cases of squint the fusion faculty has become so 
defective that the image of the defective eye Is suppressed, except 
when the other eye is closed 

Insteukents — By the use of prisms, with bases in for divergent 
squint, and out for convergent squint, the Images may be brought 
dose together, so that they may be seen at the same time. Eventually 
the patient may leam to fuse them into one image This is facilitated 
by many special Instruments The cheiroscope of Maddox by the use 
of mirrors allows the images to be superimposed, no matter what the 
degree of squint, and small pictures or toys may be moved together 
on a board, or drawn, these procedures utClxlng the movement of the 
objects to bring them into consdousness, and the simultaneous action 
of the hands and eyes to stimulate fusion. 

The amblyoscope of Worth makes use of movable tubes throngh 
^rtuch pictures are seen and fused by moving the tubes If the 
tube for the defective eye is held over a bn^t IJ^t, its picture is 
brought more sharply Into consdousneas These two instruments are 
suitable for the more marked de g rees of squint In degrees less marked, 
and especially in cases of latent divergent strabismus where one eye 
diverges only at certain tunes the use of the ordinary stereoscope may 
be effective. Special charts are provided for this, such as the Wells and 
Guibor charts made In America, Hamblin s charts which are used a 
great deal In England or Sattlerts charts, published by Bergmann in 
M unich, The last are especially useful for small childra as they are 
so made as to give a marked impression of dqith, and by changing the 
position of the cards the relative position m space of certain parts of 
the picture Is changed, so that the parent can tell when a child Is cor 
rectly fusing the pictures The Wells charts besides using pictures 
which are partly defective the defect in one being filled in by the 
Image of the other have a series of readmg types in which the same 
principle is employed smaller types being used as the exercises 
progress 

Muscle Imbalance Exercises. — Such stereoscopic exercises may 
be occasionally useful in cases of slight muscle imbalance, or weakness 
of convergence with symptoms of eyestrain. These cases are usually 
treated by simpler methcJds than those used in squint the simplest 
being converging exercises in which the point of a pencil or a dot on a 
card Is slowly brought closer to the eyes until double vision occurs 
and is then held off so that fusion b just possible It should be possible 
gradually to bring the object nearer to the eyes without dlplopuL Such 
exercises should be continued for three to five minutes two or three 
times a day 
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Another simple method la that of bar reading m which a pencil or 
a ruler i cm ’(ride Is held halfway between the ejes and the reading 
print in such a way that the letters are seen behind the ruler This Is 
then moved along before the eyes and the print Is read behind the 
ruler The exerdse affords a constant stimulus to fusion. 

Insteuuekts — In muscle imbalance of various types especially 
vertical imbalance various instruments such as the phororaeter and 
kratometer m which pnsms of Increasing strength are overcome by 
an effort of fusion have been used They are expensive and require 
frequent visits to the physician s ofBce and for this reason few patients 
win persist m their use long enough to obtain much benefit The ad 
vantage of the simple stereoscope is that it may be given to the patient 
for use at home and the same may be done with the amblyoscope 

In weakness of convergence Gould s method of overcoming pnsms 
with bases out may be used to advantage, pnsms of increasing strength 
being loaned to the patient who fixes an object at six Inches and then 
backs off from it to a distance of twenty feet or until diplopia occurs 
The same method can be earned out in other cases of imbalance as 
described by Berens and Losey 

Evaluation — The value of all these methods will depend greatly 
on the intelligence and co-operation of the pabeni and It must be said 
a great many cases wili not be benefited. Patients with altema 
mg squint for example often find It Impossible to see both images 
^ the same time in spite of all our optical aids and In such cases noth 
mg but surgery will affect the squint The same is true of marked de- 
grees of squint with very defective vision. A great deal of judgment is 
^i^ceasary to avoid putting many of these patients to needless expend! 
hire of time and money before advising necessary surgery In the 
case of imbalance the correction can be made slmplj by prisms worn 
constantly In the glasses 

RESUME 

After having reviewed the uses of various forms of physical therapy 
the following rfaumi of (ximmon ocular conditions in which physical 
therapy is employed with the form of treatment considered best for 
wch condition may help io danfy the matenal and faahtate its use 
m practice To avxild repetition the reader is referred to the preceding 
text for the details of technic 

Diseases of the Lids 

Hosdeolvm 

Moist heat incision 
t-HALAZION 

Incision and curettage 

^^^*clrocoagulatlon If on the Ud border aoo to 300 ma. for one 
second 
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Surgery is simplest in most cases 
Thermophore may be effective 
Radium is effective but requires care, 

BLEpHAams 

A trial of ointments and moist heat should be made 
In resistant cases, x ray Is most effective. 

Trichiasis 

Electrocoagulation 150 ma. for one second If more than five or 
six lashes are affected surgery is simpler 
Deeuatitis 

X ray Is effective in small dosage 
Carcinoma 

Surgery for small groivth not adherent to the bone 
X ray where large areas of sUn arc mvolved 
Radium for growth at Ud border or in the inner or outer an^e 
with adhesion to bone. 

Nkvus Fi^Amorus, Hemanoioua 

Radium espei^y for capillary hemangioma. 

Surgery for hemangioma supplied with large vessels. 

Diseases op the Orbit 

Celluutis 

First 34 hours cold packs After this moist heat and masloo. 
Medical diathermy 200 to 400 ma. for five to ten minutes may 
be tried 
Caronoua 

Radium needles or tubes of radon Imbedded in ^wth 
IMiere orbit Is to be eviscerated electrocoaguJatlon (surgical 
diathermy) 

Sarcoma 

Electrocoagulation for evBCeratlon of the orbit 
Li'iephojia 

Radium in plaques over the lids X ray may also be used but 
is not so effective 

Diseases op the Conjunctiva 
Acute Conjuncttvitis 

First 24 hours cold packs, after this, moist or dry heat 
CimoNTC ilEiBOiims 
Massage of the lids 
\e»nal CoNjuNcnvms 

Adrenalin locally and calchtm systematically should be tried first 
WTiere symptoms are not relieved radium (see p 26) 
Neoplasms op the Bulbar Conjunctiva 

Surgery Electrocoagulation may be useful if a weak current and 
a needle electrode are used. Radium Is dangerous here- 
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Diseases of the Coiini:/\ 

Serpent Ulcer 

Local appbcations atropine keratotomy In early nicer photo- 
therapy may be tried using the carbon arc with uviol filter 
Herpetic Keratitis (Dendritic Ulcer) 

Phototherapy using carbon arc with uviol filter 8 to lO minutes 
once a day X ray — 30 per cent erythema dose (i to 2 treat 
ments) 

Epithelial Dystrophy 

Phototherapy may be tned. 

Degenerated Corneal Scar with Ulcesiation 

Phototherapy as for herpetic Leratlds 
ScLoosrNO Keratitis 

Phototherapy using carbon arc with uvwl filter 10 minutes e\ery 
two days X ray 15 to ao per cent erythema dose repeated after 
seven weeks no more than three or four treatments being given 
Carcinoma 

Beta irradiation may be of value 

Surgery is usually best followed by careful use of electrocautery 
where the sclera or mterlor of the eye is mvolved. If this is 
refused radium may be tried 
Phlyctenular KERAxma and Keratoconjunctivitis 

General treatment and atropine Tbe use of sun hath or general 
Irradiation with the carbon arc or mercury vapor arc is of 
definite value In addition to other treatments 
Corneal Scars 

Massage of the cornea and tbe use of dionin are probablv of as 
much value os any thin g In helping to dear scars The use of 
iontophoresis has been advised but Its value Is questionable. 

Diseases or the Ire and Ciliary Body 
T uBERCULOUt IrTTE 

Gerieral treatment and atropine are most importanL X my as de 
scribed for sderosing Leratitis may be tried but Is not without 
danger of causing cataract Hence It is contraindicated in the 
ordinary forms of Iritis and other diseases of the Iris and efliary 
body Beta irradiation may be of value 
Diseases of the Choroid 

Iso form of local physical therapy Is probably effective In tuber 
culous choroiditis the use of sun baths or generalued light baths 
With tbe carbon or mercury vapor arc ma> be of value 

Deeases of the Retina 
Glioha Retinae (RirnNoc\STOUA) 

Enucleation of the first eye followed b> radium in the orbit If 
there Is recurrence 
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\ANTH£LAS1IA 

Surgery is sunplest in roost cases 
Tbennophore may be effective 
Radium a effective but requires care 
Blephawtis 

A trial of ointments and moist beat should be made 
In resistant cases, x ray is most effective 
Trichiasis 

Electrocoagulation 150 ma for one second If more than five or 
six lashes are affected, surgery is simpler 
PnuxATins 

\ ray It effective in small dosage 
Carcekoka 

Surgery for small growth not adherent to the bone 
X ray where large areas of skin are involved 
Radium for gro^ at lid border or in the inner or outer angle, 
with adhesion to bone. 

Nevus pLAimirus H£1 £ahcioua 

Radium especially for capillary bemanrioma 
Surgery for heman^jrfoma supplied with large vessels 

Diseases op the Orbit 

Cellulitis 

First 24 hours, cold packs After this moist heat and Indslon- 
Medical dlatbmy, sco to 400 raa for five to ten minutes may 
be tried 
Carcinoua 

Radium needles or tubes of radon Imbedded in growth- 
Where orbit Is to be eviscerated electrocoagulation (surgical 
diathermy) 

Sarcoma 

Electrocoagulation for evisceration of the orbit 
Lymphoma 

Radium la plaques over the lids. X ray may also be used but 
is not so effective 

Diseases op the Conjui/cttva 
Acute CoNjuNcnvms 

First J4 hour* cold packs after this moist or dry beat 
Chronic Mezbomitis 
Massage of the lids 
Vernal Conjunctivitis 

^renaJIn locally and caldum systematicaliy should be tried first 
Where sjTnptoms are not reJic^’ed radium (see p 36) 
Neoplasms of the Bulba* Conjuncttva 

Surgery Electrocoagulation ma> be useful If a weak current and 
a needle electrode are used Radium is dangerous here. 
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If the second eye Is involved a choice may be offered between 
enucleation and x ray or radium (see pp 39, 30) 

Diseases of the Optic Nerve 

Not amenable to physical therapy ' 

Intracraniai. Diseases 

Pituitary Tuhor 

If an adenoma 13 considered probable roentgenotherapy may be 
trieih large doses being directed to the sellar region throu^Ji 
the two temporal regions. 

Where vision falls m spite of one or more treatments no time 
should be lost In advising gurgery 

Radium la used only where the tumor has eroded the floor of 
the sella or after sellar decompression has been done 
Cerebral Tuuors 

When tumor Is Inoperable or has been only partially removed 
decompression should be performed li the vision is being dam 
aged. Deep roentgenotherapy may then be tried (see p 25) 
Glaucoua 

Not amenable to physical therapy, except for the relief of pain 
by heat or cold and the use of massage for promoting filtra 
tion X ray and radium are contraindicated in the presence of 
glaucoma. 

Cataract 

No form of physical therapy b Indicated The danger of produc 
ing cataract is one of the chief reasons for avoiding the use of 
radium and x ray except where it b necessary and for the care- 
ful protection of the globe when this b possible 

Diseases of the Muscles 

For the mdlcations for muscle exercises, see p 33 
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CHAPTER TWENTY FOUR 


PHYSICAL THERAPY IN OTOLARYNGOLOGY 
Joseph C Beck M and M Reese Guttjian ilJD 

Introduction 

The extreroe interest in physical therapy that is being manifested 
in general medicine and surgery Is also encountered within the realm 
of the otolaryngologist The enthusiasm displayed has apparently been 
boundless Commercial interests have aided In the production of a 
teeming literature in which many unwarranted claims have helped 
popolarlte this somewhat spectacular form of therapy Physical agents 
undoubtedly have a deaded field of usefulness in the treatment of 
otolaryngologic disease but in no sense are they a panacea hlany 
extravagant and irrational claims are found that often display on 
ap pallin g lack of knowledge regarding the basic physics of the vanous 
energies employed and espedally of their effects upon the human 
economy Physical measures do not as yet constitute a system of 
therapeutics that can in any way supersede Ume-tned and saentificaHy 
evaluated measures In the treatment of disease and the alleviation of 
suffering. It follows that one must be extremely cautious of dogmatic 
assertions m such a young and as yet unproved branch of medical 
endeavor The following reflects the views and beliefs of the wnters 
as gathered from their expenence with the vTirious energies commonly 
employed 

Orms Externa 

Otitis externa exists in two well recognlied forms otitis externa ar 
^^imscripta or a furunculosis of the external auditory canal and otitis 
externa diffusa which os the name Implies is a nonlocaliring Inflnm 
^tlon of the external auditory meatus The offending organism most 
frequently seen In both types Is the staphylococcus. The diffuse type Is 
frequently seen following trauma such as scratching of the ear and 
also following an otorrhea due to middle ear suppuration Not mfre- 
quently the extension of a furunculosis of the canal may also result In 
a diffuse external otitis The diagnosis of these affections is easily made 
by inspecting the external auditory meatus which will be found to be 
red and swollen In the circumsenbed form the inflammation will ap- 
pear as a tjpical acuminate furuncle of which one or more may be 
present The diffuse form will show ns an inflammation that entirely 
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ular pustular or papular nature or any combmation of these. The 
otolo^t most often sees the more or less acute conditions that result 
from the continuous exposure of the skfn to an irritating middle ear 
discharge. The diagnosis as a rule, is not difficult to make but fre 
quently the etlologic factor ma> be hard to determine. The recent at 
tention that Is bemg given to allergy as a cause should be borne in 
mind 

Treatment — In the treatment of ecaema the Indications are to 
remove the cause and protect the Involved area from further irritation. 
The more chronic and indolent lesions require the use of stimulating 
a|enls In which case physical therapy In the form of x ray or ultra 
violet rrradiatwn may be of benefit In the treatment of eczema fol 
lowing an otorrhea it is decidedly important not to permit the discharge 
to coUect about the meatus TTie ^scharge should be gently wiped 
away with a cotton tipped applicator or toothpick as quickl> as it 
forms The patient should be warned of the dangers of wouning the 
canal during the use of these applicators In the more chronic types of 
eczema, systemic measures for tte regulation of the diet and avoidance 
of exposure to offending proteins in the allergic types are of Impxir 
tance In those cases in which fissuring and oozing are pronounced 
calamine lotion or the vanous dusting piowders ma> be employed 
Omtments containing line oxide or crude coal tar are of espedal 
benefit 

Physical therapy may be of benefit in the subacute and chronic 
forms Ultraviolet irradtaiion gi\en on alternate days maybeeffecthe 
The first exposure should be for one minute at a distance of ten to 
fifteen Incbo and the dose should be increased by one-half minute 
iffltfl a maximum of five minutes is being used In the more stubborn 
types that do not respond to local medication and ultravioltt irradl 
otlon benefit wiU sometimes be obtained by x ray therapy The x-rays 
should be apphed In doses of one-fourth skin unit of the unfiltered ray 
»t weekly mtervals It is important when using the various types of 
irradialJon to cleanse the skin surface thoroughly and dispense with 
the use of any of the skin ointments or medications It is also well to 
P^tect the area about the ear by means of cardboard properly cut 
^d placed when usmg ultraviolet irradiation or by means of heavy 
foil when using the x rays 

Erysipelas of Auricle 

The practicing otologists see erysipelas of the auricle most fre- 
quently os a compUcatlon following mastoid surgery It Is also ob- 
in the aged in conjunction with recurrent attacks about the 
and face The diagnosis as a rule Is not difficult to make. The 
t«Ual chin followed by a rise in temperature and the appearance 
*^eral hours later of the characteristic de^'ated redness with its line 
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occludes the roeatus In both forms pain on traction of the auricle is 
present and is a pathognomomc sign that serves to distinguish these 
inflammatory conations from an acute otitis media. 

Treatment. — The treatment should be as conservative as possible. 
Phj^cal therapy in the form of tnfra-red vradtatton is the treatment 
per excelUttce A twenty minute session at least three times a day is 
advisable. In addition one may employ hot motst appUcatwns using 
a Batorated solution of magnesium sulphate or boric aad. Aspirin, 
pyramidon, or even codeme may be ^ministered for the pain. One 
should abstain from any irrigation or manipulation of the canal. If 
resolution or spontaneous rupture does not occur the center of suppu 
ration may be nicked but not deeply cut, with a fine bistoury, pro- 
vided however that localization and liquefaction have occurred. After 
the incision one should avoid squeadng mopping manipulation. 
The use of the injra-rtd irradiation and the ntoisl compresses should 
be continued after the Indsion It should be emphasixed that any 
trauma, including extensive inasion before locahxation has occurred 
has been followed by grave complications and even death. 

Two relatively new measures have been advocated recently for 
both the treatment and the prevention of recurrent otitis externa. One 
is the use of Besrei^ s antivirus InstOIed Into the ear several times 
a day The other is the application of tin tonisoti^ to the external 
auditory The technic employed is rimnur to that used in chronic 
otorrhea. An insulated ear such as is used for tine ionira 

tiou for the treatment of middle ear discharge js placed into the canal 
and then a solution of stannoxyi, which is a mitiirc of tin and tin 
oxide is instilled mto the speculum and the canal The positive elec 
trode IS attached to the wire m the center of the speculum and the 
negative electrode is held In the band. The current should be gradually 
tunied on imtil three to five mlUiaroperes are in use. This is permitted 
to act for ten mmutes and Is repeated on three successive daj^ Imme- 
diate relief from pain is said to occur 

Recurr en ces are not at aH infrequent They may be prevented to 
some extent by warning the patient strictly to avoid the use of matches 
or hairpins within the cnnal. During the quiescent Interval one may 
employ x ray irradiation to the external canal. Instead of the s-ray 
an erythema dose of ultrardolet irradiation apphed by means of a 
quarts applicator may be tried The use of Besredta s antivirus Is 
also said to prevent recurrence. 

Eczema or Aumcle 

Eoema of the anricle may exist as either an acute or a chronic in 
flammatory condition of the skin It is frequently accompanied by 
severe Itching and sometimes Is associated with a seborrheic derma 
tills of the scalp or face The lesion may be of an erythematous, vcfic 
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insist on early and radical surgical removal by cUcirosurgjcaJ methods 
and then the use of trraduUton as an adjunct It is well to eidse 
the auricle wide of the growth with the tissue-cutting current and 
then to use the coagulating current upon the base The x rays or radium 
used preoperatively or postoperativdy may add to one s secunty In 
establishing a cure, 

OroiTYCOsis 

Otomycosis or otitis externa parasitica Is a dermatitis of the external 
auditory meatus due to a fungus mfcction the most frequent offenders 
being either the Aspergillus ntger or glcucus It is manifested as a 
marked irritation of the cnnaT frequenU> associated with severe itch 
mg and sometimes with attacks of pain radiatmg into the face Upon 
inspection the auditory meatus will be found to be red and covered 
with a peculiar moist speckled substance which has the appearance of 
wet blotting paper The coating may be spotted with small black or 
brownish areas the sire of a pinhead The diagnosis is defimtely estab- 
lished by culturmg the material found In the canal upon Sabourraud s 
media, when a characteristic growth wDI be obtained 

Treatment. — The treatment consists of the use of exfoliating agents 
in the canal A lo per cent soiuUon of salicylic aad in alcohol may be 
used twice a day for the penod of a week Physical measures may also 
be employed espeaally in the more resistant cases and in th^ in 
which the affection tends to recur Ultraviolet irradiation appbed to 
the external auditory canal by an appropriate quarii aural applicator 
may be of benefit 

Pruritus of External Auditors Canal 

This exasperating condition is not infrequently present as a second 
ary manifestation of some inflammatory condition within the external 
auditory canal It may however be unaccompanied by any dis- 
cernible pathology in the meatus In these cases especially It is a most 
refractory condition The patients who are so unfortunate os to be 
troubled with this affliction return nt frequent intervals suffering from 
an acute inflammatory otitis citema due to traumatinng the canal 
^th a match hairpin or simflar object In a few instances the pruritus 
disappears following the removTil of an impacted molar 

Treatment. — The treatment of the Idiopathic tvpe Is frequently 
muatisfactory Itching secondary to an otorrhea or otomycosis Is 
quickly reiie\ed by proper attention to the primary condition In 
die Idiopathic types in which no pathology may be ^een in the canal 
it is well to perform a thorough ^rch of the iTigcmlnal area for con 
tact or pressure points that might cause pruntus through reflex action 
Locally calamine lotion containing phenol may be instilled Into the 
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of demarcation Is a picture that cannot easily be mistaken for any 
thing else. 

Treatment — In the treatment the early use of antl-erysfpelas scram 
is advocated Locally one may employ icc cemprusa of a saturated 
solution of magnesium sulphate. In addition the edge of the spread 
ing lesion should be painted mth contractile collodion These meas- 
ures may effectively prevent any progression. Recent reports indicate 
that phj^cal therapy may be of benefit in erysipelas UUravioUi tr 
radiation has been advocated and It has been recommended that one 
and one-half erythema dose be appUed With a good lamp this dosage 
may be effected by a 12 to 15 minute exposure at a distance of 100 cm. 

X ray irradiation has also been utillz^ with apparently some bene- 
fit The irradiation should be administered in one exposure, the amount 
being a mild erythema dose usmg a filter of tvro millimeters of alutnl 
nnm. According to published reports a marked diminution In the 
symptoms may be expected within 24 hours by the use of either of 
these agents 

Peuchondritib, Chokobitb, akd Suppprahon op Aprioj: 

These conditions most frequently follow trauma to the auricle or 
an infection in a hematoma of the auncle They are also seen as 
complications of severe external otitis in people that are below par 
physically or afFhcted with some debDitating systemic disease such as 
diabetes The diagnosis Is not at all diffinilL Systemic conditions must 
be appropriately dealt with Locally m/rc-ferf irradiation and werot 
moist appUcatians as described for Inflammations of the external fludl 
tory meatus are advocated When suppuration has occurred, Indslon 
and e\’acuation of the pus are necessary It is well to warn the patient 
In advance of the pcosible shrmkage and deformity of the auricle 
that may follow 


Malignant Disease op Auricle 

Cardnoma and sarcoma are the roost frequent malignant turoors 
of the auride that are encountered In practice. The diagnosis is def 
hiitely established by biopsy of a portion of the growth. In the treat 
ment early diagnosis when the ledon is small and well localised and 
without any metastases Is essential for a cure. RadJam is said to be 
of Milue in these conditions. If the lesion is a basal cell cardnoma and 
is more or less superficial and if the underlying cartilage has not been 
in\xil\'ed the use of about 75 to 150 mg hr of radium, with a i-mm 
platinum and 4 mm. rubber screen, has been advocated This irradia 
tton ma> hax-e to be repeated at inter\*nls of one to three months How 
cvfT we have not been Impressed with the results obtained by rrradh 
tioit of other tjTJes of malignant growths. It has been our practice to 
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msist on early and radical surgical removal by decirosvrgical methods 
and then the use of irradiation as an adjunct It is well to exdse 
the auricle wide of the growth with the tissue-cutting current and 
then to use the coagulating current upon the base The x-rays or radium 
used preoperativTly or po 5 toperati\ dy may add to one s secuntj in 
estabHshing a cure. 

Oroirvcosrs 

Otomycosis or otitis externa parasitica is a dermatitis of the external 
auditory meatus due to a fungus infection the most frequent offenders 
being either the Aspergillus nlgcr or glaucus It I5 mamfested as a 
marted irritation of the frequently associated with severe itch 
mg and sometimes with attacks of pam radiating into the face Upon 
inspection the auditory meatus will be found to be red and cov'ered 
with a peculiar moist speckled substance which has the appearance of 
wet blotting paper The coatmg may be spotted with small black or 
brownish areas the siie of a pinhead The diagnosis is definitel} estab- 
lisbed by culturing the material found in the canal upon Sabourraud s 
media when a ch^ctenstic growth will be obtained 

Treatment — ^Tbe treatment consists of the use of cxfobating agents 
h the canal A 10 per cent solution of salic>iic acid m alcohol ma> he 
twice a day for the penod of a week Physical measures may also 
be employed especially In the more resistant cases and in those m 
which the affection tends to recur Ultr<niolet rrradiation applied to 
the external auditory mnal by an appropriate quarti aural applicator 
may be of benefit ^ 

PKtrxmJs OF External Auditory Canal 

This exasperating condition is not infrequently present as a second 
aty mamfestation of some infiammatory condition within the external 
auditory canah It may however be unaccompanied by any dis- 
cernible pathology in the meatus In these cases especially it Is a most 
refractory condition. The patients who are so unfortunate as to be 
f^ubled with this affliction return at frequent mtervaU suffenng from 
inflammatory otitis externa due to traumatizing the canal 
^th a match hairpm or similar object. In a few inatances the pruntus 
’Appears following the removal of an impacted molar 

Treatment-— The treatment of the idiopathic type is frequently 
“^®^f®ctorj Itching secondary to an otorrhea or otom>TOsls is 
relieved by proper allentlon to the primary condition. In 
il types in which no pathology may be seen in the canal 

well to perform a thorough search of the trigeminal area for con 
P^^stire points that might cause pruntus through reflex action 
calamine lotion containing phenol may be Instilled into the 
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meatus several times a day Physical therapy m the form of ultraviolet 
PTodtaiwn has been of help A short irradiation, appbed by means 
of a quartz anral applicator, repeated upon three or four successive 
days, may help to alleviate the patient’s distress The x-ray as de- 
scribttl for chronic eczema may also be of help » 

Herpes Oncus 

Herpes oticus otitis externa herpetica or bullcras myringilis ia a 
condition of the external auditory canal and tympanic membrane 
that is characterized by an eruption of more or less hemorrhagic bullae 
that are as a rule surrounded by an inflammatory base. They are most 
frequently seen during an Influenza epidemic and are supposedly due 
to an infection of the gemculate ganglion with a filtrable virus. The 



characteristic picture of the bullae and the normal hearing serve to 
differentiate this condition from acnte otlbs media. 

Treatment. — In the treatment the local use of phenol in glycerin or 
the topical application of metacresylacetale aided by hot compresses 
of a saturate solution of magnesium sulphate or bone add, is ad 
vised The bullae should not be opened Physical therapy in the form 
of tnjra-red irradiation is helpful m relieving the pain The exposure 
should last for at least 20 min. and be repeated several times a day 

Oims Media 

Suppuration of the middle car Is such a common condition that 
little win be mentioned regarding Its causation symptomatology or 
diagnosis In the treatment of the early stages the use of hot appUca 
tionz and infra-red frradiation nwor lead to relief of pain and regres- 
sion in a llrrdted number of cases In addition drainage of the middle 
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ear via the eustachian tube should be promoted by the use of ephe- 
drine solution within the nose If the symptoms persist and bulging 
ensues a myringotomy should be performed After myringotomy the 
secretion should be aerated from the canal by the use of capillary 
suction (Fig i) The hot appticatum and tnjra red therapy should be 
continued and In addition antiseptic drops may be instilled into the 
meatus The use of diathermy is contramdicated before the rupture of 
the drum and after inoaion it is of little benefit Mass suction to the 
auditory canal is also to be deprecated as it may cause congestion of 
the parts and not rarely prolapse of the tympanic mucosa through 
the perforation 

Acute MASTomms 

This condition presents a picture of an acute middle ear infection 
that has persisted for several weeks and is associated with persistent 
pain, mastoid tendcmeas temperature and loss of hearing \ ray of 
the affected mastoid may show cloudiness or destruction of the mas 
toid cell In the treatment the use of mm$t oppJicaiions radtant heat 
and capillary suction as advocated for acute otitis media are recom 
mended If the symptoms show no tendency to ameliorate or if 
tigDS of compUcatious appear surgery of the mastoid must be consid 
ered- MedicaJ diathermy Is mention^ only to be condemned m such 
conditions 

FoUowing mastoid surgery slow healing of the wound is sometimes 
Mem There Is generally assoaated some systemic condition that must 
be corrected Ultraviolet trradtaiion to the open wound has been advo- 
cated with the idea of stimulating the granulation formation and short 
ening the time for healing 

Chbontc Otitis Media 

Tliis condition Is charactenied by a chronic Infectious process lo- 
cated within the tympanum or Its adneia Two characteristics are of 
extreme interest to the physical therapist, namely otorrhea and hard 
ness of hearing and these will be treated as separate subjects 

CimoNTc Otorrhea 

Chronic otorrhea should be considered as a raamfestaUon of an 
process within the tympaDomastoid and the eustachian 
The mfectlous process may be restneted to the mucous mem— • 
^^u>e or may affect the underlying bone. Certain complicating path 
wogy may be the cause of the persistence of an otorrhea. Systemic 
such as tu^rculosis and syphilis may be the offendmg 
Mto^ Locally the otorrhea may be aggravated or e^en caused by 
* i^l^iogic condition in the nos^ mucosa the nasal sinuses or the 

woid mass In addition local causes within the ear Itself must be 
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considered, such as granulaUons, polypi cane*, cholesteatomas, and 
even malignancies An otorrhea presupposes a perforation rvithln the 
drumhead As a rule a central perforation, namely one that docs not 
touch the periphery has a tendency to heal, while a marginal perfora 
tlon that is, one that Involves the margin, has a tendency towards 
chronldty and the formation of cholesteatoma. The etiologic organ 
isms are also important factors in the production and maintenance of 
an aural discharge Otorrhea following scarlatina, measles, or tuber 
cnlosis is notoriously difficult to control 

Treatment — In the treatment of otorrhea appropriate attention 
to such complicating pathology as may be located In the adenoids 
sinuses, or nasal mucosa Is of importance. Systemic disease, such as 
syphilis, diabetes and tuherculods must also be properly dealt with 
The use of generalUed ultraviolet irradiation or natural kehotherapy 
is an adjunct that may be utilixed with some benefit, especially in 
children that are below par physically 

The local treatment consists m the strict avoidance of water within 
the ear and the use In its stead of local capillary suction (Fig. i) for 
removing the secretions from the canal and tympanic cavity Aqueous 
irrigations are best eliminated except under certain drcumslaDces, 
Should Irrigation be necessary, it b far better to utlllxe weak solutions 
of alcohol For home use one might prescribe antbeptic drops contain 
ing alcohol or ether m addition to phenol or tincture of iodine. These 
drops may aid both In dehydration and aotisepsb 

Granulations and polypi should receive proper care. Physical meth 
ods have been widely advocated. A* a rule we have seen little or 
no benefit follow the use of loc^ ultraviolet irradiation or medical 
diathermy in spite of the enormous amount of literature deahng with 
the use of these agents In this condition The physical measure of 
choice in the treatment of a chronic otorrhea is the nse of fOic xonita 
thn However Its use b indicated only In those certain simple types 
of uncompUcated otorrhea with relatively large central perforations. 
Cases of otorrhea due to chronic mastoiditb and cholesteatoma and 
cases with tiny central or penpberal perforations have been benefited 
In only a very small percentage of the cases if at aH These conditions 
therefore, contraindicate Its use. Its use is also unsuccessful If no atten 
tlon b pdd to disturbances In the naspl sinuses or nasopharynx. 

Technic —Prior to the use of sine fonizatton the ear should be 
cleansed of any of its contained secretions by wiping or better yet, by 
the use of capillary suction In wine iomtation the patient must lie 
with the affected ear uppermost and a solution of zinc sulphate, 
one grain to the ounce ^ould be used to irrigate the ear An appro- 
priate aural applicator (Fig 2) b placed m the ear and the 
positive pole of the galvanic apparatus is connected to the xinc wire 
within the applicator The negative pole b connected to a mobt sponge 
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electrode or piece of lead foil that may be either held m the hand or 
firmly placed anywhere on the body The current is gradually turned 
on nntil two to four miUlamperes are being utilized One si^uld be 
guided by the tolerance of the patient and one should be ready to 
decrease the current immediately upon the appearance of a laby 
rinthian irritation The current should be permitted to flow from lo 
to 15 min In many cases one such treatment may be sufficient to 
effect a dry ear In other cases two to five stances may be necessary 
In the intervals one may insufflate anhydrous bone powder or one 
of the iodine boric powder combinations 
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Deafness 

Before undertaking the treatment of deafness in a patient it is 
absolutely essential to determme the type and if possible the cause 
the auditory impairment Deafness due lo obslrucllon of the 
p^emal auditory cAnnl by a foreign body impacted cerumen or an 
wfiammatory stenosis requires attention to the causative factor 
difficulty may also be due to Inflammatory processes within 
^ tympanomastoid and the associated eustachian tube and naso- 
The nature of the processes mav be varied The eustachian 
tube may be blocked by an adenoid ve^tation or by stenosis within 
lumen Such conditions require nppropnate care The middle car 
juay be the seat of a serous or purulent exudate or of a postinflamma 
adhesive fibrosis The fluid content must be evacuated especially 
'^hen suppuration is present 



10 ItIS? n Otolaryngology 

Treatment. — DiATnzEirY — Medical diathermy should never be 
used in case of an acute suppurative otitis media unless free drainage 
Is present and even under these circumstances Its exact value Is ques- 
tioned We have been unable to note any benefiaal Influence upon 
the middle ear suppuration after Indsion of the drum with the use 
of mediccl dtathemy 

It was thought that diathermy might ameliorate serous accumula 
tlons within the middle ear In a small series of cases subjected to 
this form of therapy no demonstrable Improvement could be noticed 
However rapid mcreasc of the bearing took place upon paracentesis 
that was followed by Inflation One would therefore, hesitate to recom 
mend the employment of medical diathermy for a serous otitis media. 

Chronic adhesive otitis media Is one of the prolific causes of hardness 
of hearing Diathermy has been advocated in this form of hearing de- 
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crease on the assumption that it could cause the absorption ol ^ 
efliislons and softening of the intratympanlc exudate and fibrosis How 
ever the critical obsener is somewhat skeptical of the ability of the 
relatively small amount of heat caused by medical tHalkermy to pro- 
duce such remarkable effects upon scar tissue. In actual praitilco 
such akeptldsm has been substantiated. In spite of many enthusiastic 
to the contrary we have pro\'ed to our satisfaction at least, 
that diathermy has caused little If any benefit In chronic otitis media. 
In a certain percentage of the cases receive Uttle benefit by this 
physical measure some increase in the hearing was obtained by Infla 
tlon and those cases that showed no response to inflation did not, as 
a rule show any benefit after the use of diathermy 
Otosclerosis was not Influenced for the better Not a single case 
subjected to diathermy showed any change In the bearing In fact, 
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Dot a few of the patients complained of some increase in the intensity 
of the accompanying tinnitus 

Labyrinthian deafness foAowing Inflammation or fracture was in 
no way influenced by dtaihcrmy It Is inconceivable that any amount 
of heat could cause regeneration of the destroyed neuro-cpithehum or 
absorption of the postin flammatory fibrosis 

For those who may wish to try medical dtaihrrmy for deafness or 
tinnitus the following techmc is employed The active electrode is 
placed over the mastoid region of the Reeled ear (Fig 3) and the 
larger mdlfferent electrode over the opposite check (Fig 4) Placing 
the electrodes in these positions causes the so-called diaihermy beam to 
traverse the tympanum the labyrinth and the eustachian tube Three 
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treatments a week each one lasting from 30 to 30 min ha\e 
advocated The strength of the current should be gradually 
leased and It is only rarely necessary to utilize more than 400 
or 500 ma. 

One may encounter disagreeable effects due to labynnthlan irri 
“uon which when present, should cause an immediate reduction m 
j amount of the current used. It is well to check the effect of the 
fitment by frequent functional tests and to discontinue the diathermy 
n no benefit is manifested Many patients suffering from progressive 
ocafness will beheve that they hear better after any type of treatment 
O'fn though functional testing may show no impro\ement. 

oM ^ employed in two ways in the treatment 

Ocafneas. In one the use of the so-called diminutive dose to stlmu 
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late the pltuftaryjjpineaJ, thyroid, parathyroid, and thymua glands has 
been advocated The tcclmlc as described consisted of a cross fire via 
the bade of the bead through the open mouth, and also through the 
sides of the head The gratifying results claimed could not be sub- 
stantiated by most people. 

The second method consisted In the use of a seKsIled sderolytlc 
dose of X ray to cause a reduction In the lymphoid structures situated 
about the postnasal space and the eustachlan tubes This apparently 
more rational form of therapy may be of some aid In the restoration of 
hearing If the deafness Is due to eustachlan tube blockage by lymphoid 



tissue. However It Is not as yet an accepted procedure and has bew 
discontinued by many For those that may wish to trv it the technic 
as advocated will be described ,, 

The patient should lie on a table and the entire head (except a small 
area abont one inch in diameter about the external au^tory ro^us) 
b protected by heavy lead foil 7116 exposed area b subjects to 
X ray {rradlaiion»mth the following factors 5 roa, at 8 kv (root 
means square) through a i mm, aluminum filter with the tube at a 
dbtance of 15 In, for 4^^ min. The other side b then irradiated in the 
same manner 
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Method of Testing Hearing — Audiometer — This newer method 
of testing the hearing has been elaborated dunng the last several 
years There are several types of audiometers but the most popular 
Is the one developed by Harvey Fletcher (Fig 5) It consists of a 
thermo-lonic tube drcuit In which the tube Is placed Into oscillation 
By varying the electrical constants of the arcuit one may make the 
emitted tone assume vanous pitches which range In this certain type 
of audiometer from 64 double vibrations to 8 192 double vibrations 
A suitable mechanism so calibrated as to record the bearing deficiency 
In a loss of sensation units is incorporated Into the arcuit for vary 
ing the intensity of the tone In using the instrument the bearing 
for each ear is tested separately The patient places the receiver 
against his ear and the switches are set in contact so that the various 
tones may be produced The Intensity of these tones is gradually 
reduced until the patient can barely perceive them and the loss in 
sensation units Is read directly from the instrument and charted 
upon a graph (Figs 6 7 8 9) In general certain graphs may be 
more or less characteristic, A conduction type of deafness will show 
a graph m which there Is a relatively large hearing loss m the lower 
tones while the upper tones may be iminvolved Nerve deafness will 
show a hearing loss In the upper tones while otosclerosis may show 
a hearing loss that Is most pronounced in both the upper and lower 
registers 

TmmruB Aurium 

This decidedly harassing condition is one with which the otologist 
Is frequently confronted It should be considered as a symptom and 
not as a definite clinical entity It may be due Vo sysVemic disturb- 
Jmees such as variations in the blood pressure blood dyscraslas ar 
tenosderosis syphilis and other organic diseases Local conditions 
about the ear may also be associated with tinmtus Impacted cerumen 
or foreign bodies especially Insects may give rise to this disagreeable 
symptom. Suppurative processes in the middle ear and their adhesKe 
sequelae may also cause tinnitus Otosclerosis and labyrinthian dis- 
turbances are attended by tinnitus in most cases and certain intra 
cranial conditions such as acoustical tumors may also be the cause 
of this symptom. It follows that the treatment must depend first upon 
an accurate diagnosis as to the cause of this condition and Its proper 
chminatlon Dlathermv is a physical measure that has been repeatedly 
Unfortunately in the authors hands it has been attended 
^th but little success In fact In not a few cases the tinnitus was 
by the treatment The techmc by which the diathermy is 
is similar to that described under middle ear and mastoid 
that 15 the electrodes arc used over the mastoid region of the 
“^ed rar and the opposite check respectively Twenty minute treat 
l^ts should be rqieated at appropriate intervals In those cases of 
nnlius associated with h>'pertcnsIon one may tr> autocondensation 
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Testa of Labyrinthian Function. — Calosuc Teciinic — The laby 
rinth may be tested in the classic manner by douching the car with 
either hot or cold water It Is customary to use cold water at a tem- 
perature of 30 C ( 68 ° F ) and to note the time required for the 
production of a nystagmus and Ihe associated symptoms of verti® 
nausea pallor and sweat Selective stimulation may be obtained by 
pladng the head in a proper position. With the head bent i 3 o for 
ward or 6 o backward the horizontal canal on the irrigated side wQI 
be affected With the head bent 30 forward, the vertical canals will 
be affected In the presence of tympanic suppuration or a suspected 
labyrintMan fistula the irrigation would of course be contnaindicated 
In such cases one may employ the galvanic current as a source of 
stimulation. 

Galvanic Technic — The patient must be sealed and must look at 
a distant object The anode from a galvanic apparatus Is held firmly 
in the hand and the cathode la applied to the tragus. The current 
should then be gradually turned on The normal labyrinth mil respond 
to a current of from four to six milUamperes In case of hyperesthesis 
of the labyrinth the re5ponse may occur with as little as one mil 
liampere In hypofunction of the labyrinth a current strength of more 
than su milUamperes may be required 

RHINOPmUA 

Rhlnophyma presents such a characteristic picture that no de 
Bcnption be attempted If the lerioo is small and well localised, 
it may be entirely destrojed by eiectrocoagvlaifon The larger and 
more extensive growths stwmld be removed by careful shaving with a 
razor such as is used for the Thiersch graft unlfl the normal ccffltour 
of the nose is obtained The profuse bleeding that follows may be con 
trolled by the use of a fine elcctrococgulaitcn current over the bleeding 
surface or by the use of hot packs 

FimuNCLE OF Nose 

This condition most frequently follows the removal of one of the 
vibrissae from the vestibule of the Dose There results a folliculitis 
about the hair follicle which tends to remain localized However if 
the vibnssae are subjected to trauma such as deep hicislon or squec* 
ing grave complications may occur The venous channels about the 
site of the furuncle communicate directly with the veins of the orbit 
via the angular vein and an extension of a thrombophlebitis upwards 
along the angulans following the manipulation of a furuncle may 
produce a cavernous smus thrombosb with its fatal outcome. 

Treatment — The treatment consists of the strict avoidance of any 
local manipulation Incision is to be condemned Local applications 
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of hot coMpressu using a saturated solution of ma^esium sulphate 
or bone add are recommended Infra-red trradiaitonr for 20 mim 
several times a day arc helpful m promoting localisation and relieving 
the pain. It is far better to permit the furunde to rupture spon 
taneoosly If symptoms of high fever associated with toxemia appear 
one must consider ligature of the angular vein high up alongside of 
the nose In order to ward o 0 possible extension of a thrombophlebitis. 
X-ray treatment slmflar to that employed for carbunde may also be 
utfU^ 

Epistaxis 

Nasal bleeding may be due to a variety of causes, both local and 
systemic. Hypertension blood dyscrasia scurvy sderosis of the liver 
and typhoid fever are a few of the general etiologic factors Locally 
epistaxis may be due to nasal ulceration or mahgnancy It is very 
frequently due to the pemlaous habit of nose-picking There soon 
results an abrasion of the septal mucosa with subsequent bleeding 
By far the greatest number of cases of epistaxis is caused by a 
telangiectaxia In the region of the antenor lower portion of the nasal 
Mptum, which is known as Little’s or Kieaselbach s area. This bleed 
lug may as a rule, be controlled by the topical application of ckromfc 
odd bead or the use of the galvanoccuiery The bleeding site should 
be anest h etiz e d with a 10 per cent solution of cocaine and the area 
gently touchecL When using the galvonocavtay the point should 
never be heated to a wb te glow as m such cases the cautery tip wiB 
cut rather than cautenie, 

Radtum has also been advocated It b used to produce an oblitemt 
log fibrosis of the telangiectatic vesseb The dosage that has been 
•Icsfrfjed b 75 to 100 mg hr of the radium element After proper 
cocainiiation a 25 mg capsule screened with 05 mm of platinum 
brass and gutta percha is placed beside the lesion and permitted to 
•ct for 3 or 4 hrs If necessary a similar application may be re- 
nted from 4 to 6 weeks later The exact value of thb procedure 
^ not as yet been definitely determined Electrocoagulation has 
been advocated in thb region for the purpose of destroying these 
Extreme caution b advisable in the use of this powerful 
®geot since not a few cases of septal perforation ha%e followed its 
use The go/t>onocott/crv b recommended in preference to electro 
coagulation 

Acute Rnwosmusms 

This condition b characterized by acute Inflammation of the mucous 
^ombrane of the nose In practically every rhinitis or cold the 
are involved at the same time The symptoms are well known 

tw chilly sensation malaise nasal blockage and discharge together 
more or less severe headache are the usual complaints Upon 
“^*P^on the turblnals are swollen and edematous preventing a good 
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inspection of the deeper parts In addition the mucopurulent dis- 
charge IS present An x ray taken at this time may show a slight 
ness or even distinct cloudiness of the paranasal sinuses. 

Treatment. — In the treatment, systemic measures may be of de- 
cided use. A hot bath followed by a glass of hot lemonade and the 
exhibition of empinn compound are measures that may promote free 
sudoresis Liquids should be forced, and measures should be taken to 
evacuate the bowels Locally the nose should be treated by Instilling a 
three per cent aqueous solution of ephedrlne by means of a dropper or 
an atomizer The resultant shrbkage of the nasal mucosa will promote 
ventilation and drainage of tbe sinuses Ephedrlne is best used at four 
hour intervals Between treatments raiJd sHver antiseptics such as 
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argyrol or neosllvol may be dropped Into the nose Physical measure 
may be of aid Capillary suction for which a nasal suction tip is used 

(Fig. i) is frequently of aid In removing tbe secretiotis from the nose. 

Infra-red trradUttums over the face and sinus areas may also be of 
help Twenty minute exposures several times a day are advocated 
During the exposure the eye should bo covered with moistened gauze 
One may also employ the Brummng electric head cabinet (Fig lo) for 
a similar purpose The cabinet fa constructed so as to fit about 
head. On the Inside are electric light bulbs which are the source of the 
heat Results obtained by tbe use of the Bmenning cebtnet are In no 
way superior to those obtained with tbe customary type of therapeutic 
heat lamp Diathermy while advocated has not pro%^ of much bene- 
fit in these conditions 

In children general body Irradiation with uliravtolet rays fa said 
to prevent recurrent attacks of rhinitis 





Chronic Hy p e rtr ophic Rhinitis 


19 


Chhonic Hypertrophic Rhinitis 

This condition is the familiar ‘ catarrh that the rhmologist is fre- 
quently confronted with There exists a state of chronic turgescence 
or hypertrophy of the nasal mucosa especially about the Inferior 
turbinate. Reputed colds and dietary deficiencj may ha\e something 
to do with fts production Sinus pathology is frequently associated 
with It and may be the basic cause The most pronounced symptoms 
manifested are impairment of nasal respiration and nasal discharge 

TrcatmenL — In the treatment of this condition any systemic dis 
case or dietary defiaency should receive adequate consideration. The 
paranasal smuses require investigation and treatment if at fault 
Local measures applied to the nose, such as shnntagc with ephedrlne 
and the use of the Dowling argyrol packs may be of service 

Physical measures have also been advocated Mcdtcal diathermy 
has been of httle or no benefit in our hands at leasL ^\^len a large 
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bulbous mferior turbinate is the cause of the difficulty In respiration 
it may be reduced In some Instances by the use of the galianocauiery 
A special rmsal cautery tip ( Fig 1 1 ) is heated to a bnght red and the 
^cosa of the turblnal seared after proper anesthesia has been ef 
f^ed It is well to place two parallel scars along the entire length 
of the medial aspect of the turbinate as well as one under its inferior 
After the cautery one might lake the precaution to Insert a 
piece of Wax paper sterilized by Immersion in bichloride or alcohol be- 
tween the tuibinate and the septum In order to prevent the formation 
of a synechia. 

Intramural Electrocoagulation of Turbinates — One of the 
has recently elaborated a method of elecirocoagulolton of 
w ^rbinal to be used in place of the cautery The cautery has the 
“^^’antage of being followed by a marked reaction and by the for 
lion of crusts and sometimes of adhesions. Secondary hemorrhage 
xiso not unknown The method advocated has none of these disad 
A special needle electrode (Fig la) made by insulating a 
surpcal needle with a special bakehte compound within a milll 
of its point Is used The needle electrode is fitted into one of 
handles and connected to a diathermy machine In use 
is Inserted into the head of the inferior turbinate and earned 
the medial aspect of the bone towards the posterior extremity 
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of the turbinal (Fig. 13) , then, by means of a foot switch the current 
{a turned on and the ne^e la slowly withdrawn One may also inter 
rupt the current at varying Intervala Two such coagulations are placed 
within the turbinal along its medial aapect and one coagulation, along 
its InfenoT aspect (Fig, 14) Before the needle Is used on the patient, 
the strength of the current is adjusted by trying it on a piece of beef 
The proper current is found when one is able to produce an area of 
coagulation of about one or two millimeters around the needle point 
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WhQe many gratifying results have been obtained, the use of 
this method has not been observed sufBdently long for its value 
to be definitely ascertained. The das^r of infection within the cavern 
ous tissue or of osteomyelitis of the turbinal bone dne to deatnictlon 
of the periosteum, hss not been lost sight of but as yet has not oc 
curred Theoretically any Infecdon Introduced with the needle should 
have been de s tro y ed by the coagulation and further the amount of 
periosteum that may be Involved in the coagulation fa only about a 
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mPUmetcr In extent so that the sli^t loss of the noiirishing mem 
brane may not be of practical importance 

Zinc Ionuation — Ztnc toidiatton has also been advocated as a 
measure that may decrease the discharge and rene>e obstruction Its 
exact value has not as yet been defimtely established but It is 'vrell 
worth a trial The nose is first cleansed by capillary suction and the 
entire nasal chamber is packed with strips of gauxe impregnated with a 
one per cent solution of nne sulphate, A flexible wire is fixed into the 
packing and connected to the positive terminal of a galvanic appara 
tus. The negative terminal is suitably applied to the patient s arm, the 
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current ia then gradually turned on until about lo ma are being 
utlliied and this is permitted to act from lo to 15 mm while the 
current is slowly decreased The pack is then rcmo\*ed The mucosa 
^ be found to have a shrunken grayish appearance Improvement 
i' said to manifest itself within a week although the symptoms some 
tiroes may be aggravated for a day or two In obstinate cases the 
procedure should be repeated at weekl> interMils 

Antopinc Rimorrs 

clmical picture of jetor ex nasi associated with the intranasal 
*^muIaUon of greenish crusts and the room> appearance of the 
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nasal fossa, is so characteristic that no further description wDl be 
attempted 

The coed bacillus of Prei and Abel is supposedly the offending 
organism and Is found In conjunction with many other organisms, 
especially the pseudodiphtherta badllus 

In the treatment measures that aid In the removal of crusts are indl 
Gated Various stimulating medicaments may be applied locally Vac 
dne therapy has not been successful Operative measures to decrease 
the roominess of the nose, such as the submucous implantation of 
Ivory or various other procedures for moving the laterd nasal wall 
towards the midline h^ been advocated with excellent results in 
many cases This is especially true In ivor> implants Physical methods 
have also been utlhsed The use of IntranWl quarts has been attended 
with but little success In the authors^ hands More promising is the use 
of radhim. Two 50-mg tubes of radium screened with o 1 mm, of 
platinum and endosed In a 1 mm brass tube are Inserted against 
the lateral wall of the nose for one hour on each side. Within a week 
an acute reaction will occur which subsides within two or three weeks 
with a decrease in the fetor and scab formation. Three to five such 
treatments may be given at appropriate intervals. Suffident experience 
however has not been had ^th this method so that further trial is 
necessary before Its worth can be definitely evaluated 

iNTOltESCENCE OT iNTESIOfi TOWONAL 

This very common condition, which is undoubtedly due to a vaso- 
motor Inst^illty is manifested as an alternating mq^nnent of nasal 
respiration. The turblnal although engorged, shows little if any 
other change The condldon occurs most frequently In sensitive and 
highly nervous patients who are frequently oversexed It may be due 
to an endocrine imbalance or allergic state. The turbinate shrinks 
readily upon the use of ephedrino or cocaine In the treatment sys- 
temic measures are of importance. In addition one may utDlxe the 
gaJvanocauUry {ntram:tr(U eUciroeoagalation or tme iemaaihrt of 
the turbinate as described above. 

Chkonic SiKusms 

It Is beyond the scope of a work such as this to describe even 
briefly the various factors involving the etiology, symptomatology, 
pathology and diagposls of the various of the paranasal 

sinuses Instead there will be discussed only those pertinent physical 
procedures that are of value in the diagnosis or treatment of the 
affections 

TranaiDumlnation. — By trojuUiumbtaiwn one can obtain some 
Idea as to the extent or sire of a sinus as well as some conception as to 
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the pathologic process that may be found within Its confines The pro- 
ced^ consists of passing a strong light throng the nasal cavit> by 
means of an appropriate transilluminator The irontal sinuses ma\ be 
iUmnlnated by plaang the transilluminator into the supenor Internal 
aspect of the orbit (Fig 15), well up against the frontal bone The 
procedure must, of course be earned out in a dark room In health the 
entire sinus will show an even red illumination However if the sinus 
o absent, or If it contains pus or is lined by a thickened pathologic 
membrane, the lUummation will be absent or decreased depending 
upon the condition One must always illuminate the opposite smus 
and use it as a basis of comparison. 

The maxillary sinuses may be tramiUummalcd by placing the 
transUluimiiator within the mouth. One must remember to remove all 
artificial dentures Normally there should be an area of illumination 
about the antral regions a slightly darkened area over the malar 
process and above this another niunuoaled region under the ^es 
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In addition there is frequently found a red reflex in the pupils In 
pathologic conditions the illuminated portion will show varied de 
grees of shadow depending upon the degree of pathologic process 
present One may also place a transilluminator behind the run of the 
ortit (Fig 16) and note the presence or absence of ilJumination within 
the mouth m the region of the palate It is well to remember that in 
*3u:ly pathologic or atrophic processes of the sinus mucosa the fllu 
frunation may approach the normal and that m well healed 
^mbranes the tranitUummation may be decreased and even absent 
^ransdluTfunaiion should be used only as an> other laboratoiy aid 
as a means of confirmation in establishing a diagnosis 

)i — \ raj’s should also be used as an aid in estab- 

Usmag or confirming the diagnosU e«pcciall> since the advent of 
•^diopaque oils we have a moans at our command that mav p\e us 
details as to the nature of the pathologic membrane lining 
« 'inuscs The use of the radiopaque oils is a definite refinement in 
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na5al fossa, is so characteristic that no further description will be 
attempted 

The coed badllus of Prex and Abel is supposedly the offending 
organism and Is foimd In conjunction with many other organisms, 
espedally the pseudodiphtheria bacfllus 

In the treatment measures that aid In the removal of enwts are indl 
cated Various stimulating medicaments may be applied locally Vac 
dne therapy has not been successful. Operative measures to decrease 
the roominess of the nose, such ns the submucous Implantation of 
ivory or vanons other procedures for moving the lateral nasal wall 
towards the itudllne have been advocated with excellent results in 
many cases This Is especially true in Ivory implants Physical methods 
have also been utilized The use of intmnasaJ quartz has been attended 
with but little success In the authors* hands. More promising Is the use 
of radium. Two so-mg tubes of radium screened with o a mm. of 
platinum and endosed In a i-mm brass tube are inserted against 
the lateral wall of the nose for one hour on each side. Within a week 
an acute reaction will occur which subsides within two or three weeks 
with a decrease in the fetor and scab formation. Three to five such 
treatments may be given at appropriate intervals Suffident experience, 
however, has not hod ^th this method so that further trial is 
necessary before Its worth can be de^tely evaluated. 

Iktuuesckkcb of Ikfeeior TuaroiAL 

This veiy common condition, which is undoubtedly due to a vaso- 
motor instability is manifested as an alternating impairment of nasal 
respiration. The turblnal although engorged shows little If any 
other change. The condition occurs roost frequently In sensitive and 
highly nervous patients who are frequently oversex^ It may be due 
to an endocrine imbalance or aller^c state The turbinate shrinks 
readDy upon the use of ephedrine or cocaine. In the trcatmoit sys- 
temic measures are of importance In addition one may otlliie the 
galvanocauiery intramural elecfrocoagulcium, or Mine tcntsaihn oI 
the turbinate as described above. 

Chbontc Sinusitib 

It is beyond the scope of a wort such as this to describe even 
briefly the varlons factors involving the etiology symptomatology 
pathology and diagnosis of the various diseases of paranasal 
sinuses. Instead there will be dlscoased only those pertinent physical 
procedures that are of value in the diagnosis or treatment of the 
affectiona. 

TramlHuinination- — By transUhminaihn one can obtain some 
Idea as to the extent or sue of a sinus as well as some conception as to 

C*4r PliU — p>f tJ j a»l * 4 . 



Chronic Sinusitis 


Okipm lil nr 
TatuM nj ^ 


Capillaky Suction — Vanous methods of giving aqueous irriga 
tions have been utflUed m the past but they have been condemned 
except In certain conditions The deleterious effect of aqueous Irriga 
tion upon the nasal sinus and mucous membrane has bera fairly well 
established both by experimental study and clinical observation there- 
fore we advocate the use of capillary suction in order to evTicuate 
secretions from within the chambers The source of the vacuum 
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rna> be the various power pumps or one of the ^eral t>*pes of water 
suction pumps (Fig 19) An appropriate handle (Fig i) such as 
the Beck, Is necessary Upon It one maj attach rclativTlj large-bore 
rwsal suction Ups or the finer-bore aural tips One ma> also attach to 
tbe handle a trochar that has been introduced into the antrum in order 
to remove the contained vrcrelions One maj likewise emploj tbe brge 
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diagncsUc technic By these means definite data regarding the sire 
shape, and position of a sinus can be obtained Moreover, a due may 
be found as to the presence or absence of a patbologic process within 
the sinus cavity The use of the oU Is espcdally helpful in distinguish 
ing hypertrophic membranes cysts, tumors and mucoceles of the 
sinuses Furthermore by studying the time interval required by a 
sinus to rid itself of the radiopiaque ofl, one may obtain some idea 
as to the functional activity of the aliary mechanism A normal sinos 
should empty itself within from 7a to 96 hr Should a longer time be 
reqmred obstructions to the sinus ostium or pathologic impairment 
of the ciliary membranes must be considered radiopaque oil may 
be mtroduced Into the sinuses by means of a suitable trochar or the 
displacement method of ProeU, 

Dlagnosla. — ^Displaceuent Ieiuoation — For diagnosis one may 
employ lipiodol ^r broroodol An x ray tal^en with the contrast fluid 
witlun the sinus will aid In giving mformntion regarding the patho- 
logic status of the sinus membrane ns well as the functional activity 
In therapy one may employ various medicaroents to affect the sinus 
membranes A one-half per cent solution of ephedrine may be used to 
cause shrinkage of the mucosa and a five per cent solution of neo- 
silvol may act as an antiseptic. Besredkas antivirus may also be used 

Treatment — Displacement Imioation — ^A profound effect has 
been exerted upon rcwatgenographlc technic and interpretation and 
to a lesser extent upon the therapy of smus condition by Proetx s con 
trlbutlon of dl^lacement imgation The problem Is to mtroduce into 
a relatively laige sinus having a small opening some fluid used 
for either diagnosis or treatment It is appiarent that the fluid can 
replace the air within the sinus only when the latter has been re- 
moved This may be accomplished by overlaying the sinus opening 
with the flmd and then exerting a negative pressure over the orifice. 
This win cause small bubbles of air to be evacuated from the sinus 
upon permitting the return of the pressure to normal the overlying 
fluid will be aspirated Into the sinus to take the place of the air 
In actual practice, this is achieved by putting the patient in a 
supine position with the head so placed that the orifice of the smus 
to be investigated or treated is uppermost In case of the sphenoid the 
head is put into a pendant position so that the chin and the auditory 
meatus arc in the same vertical line Se\eral cubic centmietcrs of 
the fluid are then introduced into each nostril (Figs. 17 and 18) a 
small hand bulb being used to evacuate the air The bulb is coin- 
preased and ti^tly applied to one nostril the other being dosed and 
the patient is then instructed to say K K several times th« 

dosing the nn^l pharynx. At each vocalization the bulb is permitted 
to expand thus producing the negative pressure. This procedure 
should be repealed several times 
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Tuberculosis and Lupus of Nose and Throat 

The lesions are not commonly seen except in tnberculosls centers 
and institutions In tuberculous ulcerations of the nose the patient 
will complain of crusting epistaiis and impaired respiration Intra 
nasal examination may disdose a typical yellowish ulcer having a 
characteristic nibbled undermined edge The lesion wilJ most fre- 
quently be found upon the cartQagmous portion of the septum Lupus 
of the nose is frequently assoaated with the same lesion of the face 
and n asal alae Here the patient may also complain of nasal blockage 
and crusting and m addition may have an acrid nasal discharge Ex 
amination may show typical apple jelly' nodules as well as super 
fidal yellowish ulcerations and rose-colored raspberry h'te granula 
tlons. 

Treatment. — In the treatment the pnmarj tuberculosis must re- 
ceive adequate attention Generaliied b<xiy irradiation with the ultra 
violet ray or natural heliotherapy is of help Locall) one may cauter 
ixe the ulcers and gnmuhtions with lactic aad or even the galvano- 
Cttutery Localiied ultravioUt trradlaUon especially with the modified 
carbon arc lamp developed by Wessely may be of great aid towards 
obtaining a cure The lesion should be irradiated at intervals of one to 
three days until healing has occurred The length of the session 
vanes should start with three minutes irradiation and rapidly 

increase the dosage until a lo or 15 minute penod Is developed 

Tuberculous ulcerations of the pharyTix may be seen to coexist 
with a larymgeal tuberculosis The patient ns a rule will complain of 
discomfort m swaHowmg that may become progressively wor^ until 
extrenie dy-sphagia Is present Examination of the pharynx will dis 
close a typical superficial ulceration having a yellowish base and a 
nibbled undermined edge The lesions may be found upon the pharynx, 
pillars or tonsils The treatment is the same as that described for 
lesions within the nose 

Malignant Tumors of Nasal Sinuses 

Cnranoma and sarcoma are the most frequent types of malignancy 
found in the paranasal sinuses Although sarcoma appears in the very 
young it is just as frequently ^ecn in adult life Cardnoma bow 
ever appears in the later decades The symptoms that are nwst 
frequently encountered are pam and swellmg of the check associated 
with nasal discharge of a hemorrhagic character and respiratory block 
age Encroachment upon the orbit may cau«c a proptosis or deviation 
of the eyeball The roentgenogram will disclose a blocked-out sinus 
with definite Involvement of the surrounding bony wall Extension up- 
wards which 15 especially frequent In ethmoid neoplasms is often 
followed by meningitis or death may be caused by an extensive 
hemorrhage or a terminal cachexia 
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olive-suctlcm tip to the nose In order to evacuate secretions from the 
sinuses as a means of djagnosls The glass olive tip fa connected to 
the suction apparatus and applied to one nostril the other nostril 
being closed ITie patient fa intruded to say ‘ K” several times while 
the suction fa acting. Should there be any purulent secretions vrithln 
the sinuses they may be found after this mass suction In the region 
of the various ostia has been carried out. 

Intbanasal Quarts Therapy anp Medical DiATHEHirY — In 
spite of the many enthusiastic reports regarding the use of these two 
agents In the treatment of sinus and nasal disturbances we have 
found that little if any benefit has been derived from them in actual 
practice General uUnrotoiet irradtaihn or naitirul Mhtkcmpy may be 
of some value in the treatment of alnos disease in children 

Nasal Polypi 

This rather common rhlnolo^c condition presents such a character 
fade intranasal picture that It admits of easy diagnosis The orthodox 
removal with a snare and even the performance of an ethmoddectomy 
do not, as a rule, prevent their recurrence Several physical meas- 
ures for limiting and preventing reformation of polypi have been 
advocated 

Tn&tmtnt—CaivcnaccuSery and cJectrc^apilatwt of the re- 
mains after the removal of polypi have been advocated Undoubtedly 
acatrlratlon after the use of thoe agents may prevent or retard the 
reformation of these growths Howver more extensive trial and ob- 
servation win be necessary before these procedures can be accepted 
as safe and effective. The passIblUty of intracranial complications fol 
lowing these procedures should be borne in mind It fa well to wait a 
suflBdentiy long period of time after the surgery has been performed 
before utfliang galvanocautcry or elcctrocoapdatton Only small areas 
should be coagulated at s time and care must be taken to employ 
only minimal amounts of current. 

Radhm has also been advocated as a means of preventing or Im 
peding the reformation of polypi after surgical removal It has been 
stated that the use of radium will cause an Inhibition in the activity 
of the nasal mucosa with a decrease fn the vascularity by the pro- 
duction of an endarterltfa and also with an Increase In fibrosis thus 
preventing the recurrence of polypi A 50-mg capsule of radium 
properly screened fa arajlled to the ethmoid region and held In place 
by means of a pack. Ine radhim fa permitted to remain in situ from 
two to four hours. If recurrences appear It fa advised that these be 
removed and the radium irradiation repeated It fa stated that any 
recurrences which may appear arc of a more fibrous character and 
that there will be no recurrences after the third Irradiation. However, 
we have found recurrence* even after four and five treatments 
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tunes The wound must be packed wide open and carefully watched 
for any evidence of recurrence Any suspicious regrowth should be 
subjected to immediate dtathcrmc destruction If there i 3 any question 
regardmg the lack of innocence of what is apparently a granulation a 
confirmatory b!op 3 > should be performed. 

It mi^t be well at this time or shortly after to introduce four tubes 
each containing twelve and one-half milbgrams of radium properly 
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screened and left in place for 7 a hours The neck may be imuhated by 
means of a radium collar (Fig ao) described in the next section at 
the same time or at some later period 
It must be admitted that the mutllalion and disfigurement with 
such radical surgery arc vtry noticeable but one ma> utilize a tem- 
porary pro^tht^Is to cm*eT the defect The patient must return at 
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Treatment — The treatment of malignant tumors of the panmasil 
Mnusea is indeed a melancholy chapter In the pmcUce of medidne. 
In general the appearance of metastatic glands in the neck presup- 
poses an inoper^le condition However, recent reports shed some 
encouragement In these cases in which the primary growth has been 
widely removed and the gland bearing regions of the neck resected 
en bloc or subjected to heavy tnadtation therapy Irradtailon with 
x-ray and radkm for nmlignandea has, of course, been enthusiast! 
cally advocated Tbe authors’ experience has not been very happy, it 
is letter to depepd upon thorough radical surgical removal of the 
growth leaving the wound wide open for observation and to utflUe 
irradiation as a postoperative adjunct. Tbe method of choice is ekeirty 
surgery 

In the use of electrocoagulation for nasal malignancies, local anes- 
thesia may be given However, on account of the extensive surgery 
to be employed the authors have utillied rectal ether, avertln or hl^ 
spinal anestheda Due to the bl^ percentage of secondary hemor 
rhage, It is well to perform a prellnUnaiy ligation of the external 
carotid upon the affected side The neck indsion should be wide to 
permit Investigation of the cervical lymphatics Should these be af 
fected their complete removal en bloc after the manner of Trotter 
Is advocated In some cases it may be necessary to resect muscles 
and even sacrifice tbe large vessels on one side of the neck After the 
neck operatiem has been terminated, the face operation may be per 
formed An appropriate indsion over the site of the growth Is made 
and the skin is reflected In ethmoid and sphenoid growths the inasion 
win be along the inner canthus and side of the nose, and in cases of 
malignancy of the antrum the same incision may be curved wide across 
the ^eek. Tbe Indsion may be made with either the cold knife or the 
tissue-entting current Tbe limits of the growth should then be estab- 
lished as accurately as possible and an area of elecirocoagulaUon 
thrown about ft well into the healthy tissues so as completely to 
drcumvallate the neoplasm. 

At this time it would be well to place a pack Into the nose to pre- 
vent the entrance of free blood mto the nasopharynx. Tbe growth 
should then be coagulated and removed pieceme^ by the curette. The 
tumor tissue should be followed to its limit, regardless of anatomic 
considerations The dura however, should be properly respected, but 
if the orbit is invaded and the eye affected it shcrald be sacrificed 
AH necrotic bone should be removed and resection of a small portion 
of healthy tissue about the limits of the growth is advocated wherever 
possible. The entire wound should then be treated with the coagulat 
Ing current and hemostasis should be effected A vaseline gauxe pack 
should then be Inserted If the procedure upon the face is of any mag- 
nitude It is best to perform the rinus and neck operations at different 
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dmci Tbe wound must be packed wide open and carefully watched 
for any evidence of recurrence Any suspicious regrowth should be 
subjected to Immediate diathermc destruction If there is any question 
regarding the lack of innocence of what is apparently a granulation a 
coofirraatory biopsy should be performed. 

It might be well at this time or shortly after to introduce four tubes 
each containing twelve and one half mflligrams of radium properlj 
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screened and left in place for 73 hours The neck may be irradiated bj 
of a radium collar (Fig 30) described in the ne^t section at 
the same time or at some later penod 
U must be admitted that the mutilation and disfigurement with 
such radical lurgerj are \'cr> noticeable but one ma> utilize a tern- 
Porarj prosthesis to cover the defect The patient must return at 
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stated intervals for careful observation of the wound. After the car 
tainty of a cure is established the defect may be repaired by a plastic 
proc^urc or by the use of a permanent prosthesis. 

Maxignant TmioM or Nasopharynx 

Sarcomas carcinomas, and lysnpho-epithelfomas arc the most fre- 
quent types of malignant neoplasms that are found within the post 
nasal space. The sarcomas, wMe more frequent during early life may 
be found at all ages Cardnomas may appear in older Individuals 
The earliest symptoms are nasal blockage, change in voice, and 
sometimes deafness or middle ear suppuration due to the invasion of 
the eustachian tube. Hemorrhages are not infrequent. The extensian 
of the growth into the nearb>' jugular foramen may give rise to the 
syndrome of unilateral paraly^ of the palate, pbary^ tongue, larynx 
stemomastoid and trapezius muscles A* the growth progresses a 
typical frog face af^jeamnee will be manifested The diagnosis is of 
course, definitely established by biopsy and the prognosis is as a rule 
grave, if not altogether hopeless. 

Treatment. — One may attack the neoplasms with surgical dia 
tktrmy as noted under nasopharyngeal fibroma. 

Radium cmanaJion may also be used Gold seeds containing i 5 
to 3 minicuries to every cubic centimeter present should be implanted 
A radium collar should be aji^lled to the neck This is made by placing 
6 tpbes containing twelve and one-half railUgrams of radium three 
centimeters apart and two and onevhalf centimeters from the sHn 
around the neck (Fig zo) Proper beta screening must of course, bo 
employed. The collar Is then secured by a bandage which must be 
renewed daily and the radium pcrraltt^ to act for four days thus 
ghdng a dosage of about 7 ,Joo mg hr at a distance of two and one- 
half centimeters 

However these measures ore but palliative In nature and a fatal 
outcome Is the rule 


Nasopharynokal FcasoMA 

This rather rare tumor appears as a scssGc growth within the vault 
of the nasopharynx ariring as a rule from the underljrfng periosteum. 
It Is essentially a tumor of the young appearing most often between 
the ages of lo to is years. Although histologically benign fibromas 
Jiay become clinically malignant due to encroachment upon vital 
structures. 

The B 3 nnptoins are mainly those of nasal obstruction and a peculiar 
change In the vdee a rhinolalia obstructlva. The diagnosis may be 
easily established by the use of n postrhinoscopic mirror and by pal 
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patlon The tumor must be dlsUngulahed, however from a malignant 
neoplasm. 

Treatment, — The surgical exdsion is a difficult procedure that Ls 
frau^t with danger It is best to destroy the growth by the use of 
svrpcal diatktrmy If the neoplasm Is small it may be exposed by 
pulling the soft palate forward by means of two catheters passed 
through the nose If a larger growth Is present the soft palate may 
have to be split or even an extensive lateral rbinotomy performed In 
order to secure adequate exposure The coagulation should be cfTected 
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io treatments and a postna al pack must be held In readiness 

p ^ ^ 1° case of hemorrhage 

Aorf/wffj cmenciion has also been advocated in the treatment of 
fibromas Gold seeds containing i 5 to a mnircuries 
be Inserted into the growth means of tn appropriate ap- 
CFIg. 21) u mg one ?eed for every s/piare centimeter of 
The application will have to b^ reputed at certain 
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CmoNTC FoLucDLAa pHAavNoms 

This condition which is frequently seen, consists in the hypertrophy 
of the Isolated lymphoid foUides situated in the pharyngtaJ mucosa. 
Tbere may be an associated chronic spheno-ethmoidltis and post 
nasal drip The diagnosis is easily made upon inspection of the poste- 
rior pharyngeal wall Attention to the primary nasal condition is of 
the utnvMt importance In the treatment The individual folUde may 
be destroyed by electrocoagulaiion with an appropriate elongated li 
sulated dectrode 


Alveola® Fistulas 

Fistulation Into the antrum may be seen following the removal of 
teeth that have been anatomically related to the antrum. The dental 
practice of curettmg the socket followiDg the extraction, during which 
the curette is pushed Into the antrum is probably the most Im- 
portant cause of Its formation These fistulas tend to heal provided 
an extensive sinus infection Is not present However should there be 
a great deal of suppuration tendenty towards healing is practically 
ab^t, and the fistulas wfU become lined with epithelial membrane 
The closure may be difficult in some cases The antrum should re 
cave proper care and an Intranasal window or radical sublabial 
operation may be necessary The fistula itsdf may be cauterued with 
tnchloracetic add We have had more success by using the actual cau 
tety upon the fistula Should these measures prove ineffective a plas- 
tic dosure Involving a sliding mucoperiosteal flap may be necessary 


Chronic ToNsimns 

Diathermy — Physical agents have been repeatedly advocated as 
substitutes for orthodox methods In the treatment of chronic tonsillar 
disease. Medico! dtaihermy and vUravioUt irradiation to the tonsils 
are mentioned only to be condemned as of little if any practical 
value Surgical dtaikermy is a method tKat may be of value in certain 
selected cases The removal of tonsils by means of electrothermic 
methods cannot, as yet, displace accepted surgical procedures. One 
may use them in place of certain definite contraindlcatioas to surgerv 
such as diabetes and hemophilia or In other gystemlc conditions in 
whidi the physical state may make the orthodox procedure haxardews 
They may also be utilixed when patients refuse orthodox tonsillec 
tomy due to timidity or apprehension. Surgical dudkermy has a pro- 
nounced field of usefulness in destroying pUcal overgrowths that are so 
frequently observed after tonsillectomy It Is also a method of choice in 
removing portions of tonsil that have been left by Inexpe r t reiDoval. 
Surgical diathermy may be utflused In two ways In the eradication of 
tonsillar disease 
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Radium Therapy — Radium therapy may be considered m the face 
of definite contraindications to surgery or surgical diathermy How 
ever we question the advisability of eticlosing a focus of mfectlon m a 
fibrous scar tissue as occurs after radium therapy For those who may 
wish to utillre radium in chronic tonsillitis the followmg technic 
been used satisfactorily The tonsOs are cocainized with lo per cent 
cocaine applied by a swab and then gold radon seeds containing one or 
I 5 mlUiciiries are implanted for each cubic centimeter of tonsil tissue. 
We have had atrophy occur after using one seed in small tonsils and 
two seeds in large tonsfls 

Tissue-Cutting Current. — ^The tissue-cutting current may be used 
to dissect or enucleate the tonsUL This method however presents no 
particular advantages over the ordinary cold scalpel or snare A 1 
though the current may seal capillary vessels those of moderate size 
bleed just as readily when cut by the current as when cut during 
the ordinary surgical technic Secondary hemorrhage is probably more 
frequent For th^ reasons we have discontinued the use of this type 
of current m tonsillar surgery 

Electnxoaguladng Current — Surgical diathermy may be used by 
employing the electrocoagulating current in the piecemeal removal of 
the tonsils Small portions of the tonsil may be electrocoagulated or 
electrodesiccated at successive sessions. However this method In the 
inexpert operator’s hands at least is open to quesUotu If the operator 
Is too Umld be may coagulate only the superficial parts of the tonsil 
and thus seal an infectious process within the crypts There is also 
danger of the inexpert operator’s going to the other extreme and 
coagulating beyond the confines of the tonsillar capsule The mtegnty 
of the pillars and the pharyngeal musculature must be as closely 
respected when using electrocoagulation as when using a knife, llore- 
over postoperative sloughing with dangerous secondary hemorrhage 
is not an infrequent compbcation Deep and submerged tonsils may 
be difficult to treat by the coagulating current without endangenng tlw 
surrounding structures W e have therefore abandoned electrocoagu 
lation of the tonsils except when faced with certain conditions as men 
tloned above and employ it mainly for the destruction of tonsillar 
remnants and pbcal overgrowths. 

Technic of Electrocoagulation. — Local anesthesia of the tonsils 
palate pharynx and base of the tongue is effected by the use of a lo or 
*0 ^ cent cocame solution This solution is repeatedly sprayed or 
swabbed over the area at Interv'als of three or four minutes WTien 
“icstbesia Is complete the procedure may be started The patient 
|Jts in a chair in an upright position and a large Indifferent electrode 
a placed against the back so os to maintain a firm contact The 
apparatus should have been previously adjusted to delKTr a current 
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Cheonic Foixicouui Phakyngitis 

This condition which Is frequently seen, consists in the hypertrophy 
of the isolated lymphoid foUides situated In the pharyngeal mucosa. 
Thcre may be an associated chronic spheno-ethmoiditis and post 
nasal drip The diagnosis Is easily made upon inspection of the poste- 
rior pha^geal wall. Attention to the primary nasal condition is of 
the utmost importance In the treatment The individual folllde may 
be destroyed by elictroc&agidatkm with an appropriate elongated in- 
sulated electrode 


Alveolae Fistulas 

FistulatJon Into the antrum may be seen following the removal of 
teeth that have been anatomically related to the antrum. The dental 
practice of curetting the socket following the extraction during which 
the curette is pushed Into the antrum is probably the most Im 
portant cause of its formation These fistulas tend to heal provided 
an extensive smus Infection is not present. However should there be 
a great deal of suppuration tendency towards healing is practlcaDy 
absent, and the fistulas wfH become lined with eplthelW membrane 
The closure may be difficult hi some cases The antrum should re- 
ceive proper care and an intranasal window or radical sublabial 
operation may be necessary The fistula itself may be cauterized with 
trichloracetic add. We have had more success by using the actual cau- 
tery upon the fistula- Should these measures prove Ineffective a plas 
tic closure Involving a alldmg mucoperlosteal flap mav be necessary 


Cheonic ToNsn-Lms 

Diathermy — Physical agents have been repeatedly advocated as 
substitutes for orthodox methods In the treatment of chronic tonsillar 
disease. Medical dmihcrmy and vltraviolei braduition to the tonsils 
are menUoned only to be condemned as of little if any practical 
value. Surgical diathermy is a method that may be of value m certain 
selected cases The removal of tonsils by means of electrotbennic 
methods cannot as yet displace accepted surgical procedures One 
may use them in place of certain definite contraindications to surgery 
such as diabetes and hemophilia^ or in other systemic conditions in 
which the physical state may make the orthodox procedure hazardous. 
They may also be utilized when patients refuse the orthodox tonsfllec 
tomy due to timidity or apprehension. Surgical dtatkermy has a pro- 
nounced field of usefulness in destroying pUcal overgrowths that are so 
frequently observed after tonsillectomy It Is also a metbod of choice in 
removing portions of tonsil that have been left by meipert reroovaL 
Swgical diatkemy may he utflixed In two ways In the eradicatioo of 
tonsillar disease 
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away from the pillars With the electrode properly placed the current 
Is turned on by means of a foot switch for several seconds until a defi 
nlte blanched area of two or three mHUmeters is obtained Under no 
circumstances may the blanchmg approach the region of the tonsillar 
pfllan, as these must always be scrupulously avoided Several of these 
punctures are then successivety made the sites being such that the re- 
sulting blanched areas will not quite come m contact with one another 
It must be borne In mind that the final destruction wQl extend for sev 
cral millimeters beyond the area of visible coagulation About six to 
ei^^t of such punctures may be made in each tonsil at one sitting 
Any bleeding or ooimg that may occur is stopped by sparking the 
bleeding site In case of submerged tonsfla or deep-lying stumps the 
pillars must be carefully retracted by the insulated retractor noted 
above. 

After the session the patient is instructed to gargle the throat 
mildly vnth any antiseptic mouth wash several times a dav and to 
return for observation at Intervals of several days The patient is 
further warned that there may be some discomfort and sore throat. 
Any such disagreeable sequelae may be treated by the use of orllKH 
form or thantis lozenges Gum containing acetylsabcyllc acid (asper 
gum) may also be ot aid when chewed 

The coagulum separates usually within a period of lo days after 
which another treatment Is given In the subsequent treatments 
which may number four or five one must be exceedingly careful to 
respect the integrity of the pillars and underlying pharyngeal muscu 
lature. These boundaries of safety must not be passed and it is well 
ever to bear In mind that the carotid artery normaBy lies but one- 
eighth or one-fourth of an inch beyond the muscular confines of the 
tonsil and that in some Instances where the artery pursues an aber 
rant course it may be in actual contact with the constrictors of the 
pharynx That this possibility is not only theoretical Is attested by 
the fact that one of the authors saw in consultation one such case In 
which an extensive massive hemorrhage followed the unintentional 
^®®gulaUon ol the carotid artery 

A number of modifications of the simple technic outlined above 
hxvt been advocated at one time or another Those that depend upon 
the use of button or ball electrodes ore mentioned onl> to be con 
demned The bipolar method of tonsillar coagulation In which a metal 
lie friUar retractor Is used instead of the inactive electrode at the 
patient s back has been receiving a great deal of populantj The use 
of elcctrodcitccaiton Instead of the coagulating current has also been 
advocated but as yet has not receKed universal acceptance. 

X Ray Irradiation. — X ray irradiation for tonsillar disease has 
fillen more or less Into disrepute and Is emploved onl> bj the occa 
tional enthusiast However for those who maj wish to use this method 
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that vfill cause an area of two or three mHIimeters to blanch after 
an interval of one or two seconds The different types of apparatus 
will^ of course require Individual settings- Roughly spealong, bow 
ever, the proper cunent will be found when the ammeter shows a 
readmg of about three or four hundred mnUampercs, with the patient 
In the dosed circuit 
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A suitable electrode U then selected (Figs 72 73) A rubber com 
pound or insulated tongue depressor and pillar retractor (Figs S4i *5) 
are utiliied to obtain a dear view of the operative field The electrode 
is Inserted into the supratonslllar fossa to a depth of one or two milU 
meters. This point of entrance must be at least four or five milUaieters 
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twaj from the pfllars ^Ith the electrode properl> pbced the current 
IS turned oo bj means of a foot switch for <e\Tral seconds until a defi 
nite blanched area of two or three millimeters Is obtametL Lnder no 
drcumstances maj the blanching approach the region of the tonsillar 
piHan as these must alwa>'3 be scrupulously a\*oIded Several of these 
penctures are then succtssr\elj made the sites being such that the re- 
sulting blanched areas will not quite come in contact with one another 
It must be borne In mmd that the final destruction will extend for 5e\ 
eral mPIimeters bejond the area of \Tslble coagulation About six to 
ei^ of such punctures maj be made m each tonsil at one itting 
Anj bleeding or oozing that ma> occur Is topped b\ ^parting the 
bleeding site. In case of submer^ tonsils or deep-l>’ing stumps the 
pniars must be carefully retracted b\ the insulated retractor noted 
abm-e. 

After the session the patient is instructed to gargle the throat 
mildly wfth anj antiseptic mouth wash sexeral times a day and to 
rctom for ob5€r\Titioa at intervals of t^'eral days The patient Is 
further warned that there ma> be some discomfort and sore throat. 
Any such dLagreeable ‘sequelae ma\ be treated b\ the use of ortho- 
form or thantis lozenges Gum containing acetylsahc\hc add (asper 
ptm) may also be of aid when chewed. 

The ccagulum separates usually within a penod of lo days after 
^ch another treatment Is gi\*en. In the subsequent treatments 
which ma> number four or one must be exceeding!} careful to 
Inspect the integnt} of the pEars and audedi-wg phanugeal muscu 
latore. These boundaries of safetj roust not be passed and it is well 
*'‘er to bear in mind that the carotid artrr} normally hes but one- 
«8hth or one-fourth of an Inch bejond the muscular confines of the 
tonsil, and that In some Instances where the artcr} pursues an aber 
rant course it ma> be In actual contact with the constnetors of the 
pharjTii. That this possIbiUty Is not only theoretical is attested by 
the fact that one of the authors viw in consultation one such case m 
which an eitenshe massi\‘e hemorrhage followed the unintentional 
coagulation of the carotid artery 

A number of modifications of the simple technic outlined abme 
ha\-e been athxicated at one time or another Those that depend upon 
^ use of button or hnll electrodes arc mentioned only to be con 
denmed. The bipolar method of tonsEar coagulation m which a metal 
he pniar retractor is used instead of the Inactive electrode at the 
parents bact has been receiving a great deaf of popufantj The use 
of eiectrodesKcation irw t e ad of the coagulating current has also been 
•^^vocated but as j-et has not received universal acceptance. 

X Ray Irradiaticm . — X ray irradiation for tonsEar disease has 
^en more or less into disrepute and is cmploved onlv by the occa 
*hjnal enthusiast. However for those who ma} wish to use this method 
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the technic U described The patient Is made to lie prone upon the 
treatment table with the head turned sharply* to one side The central 
beam is directed to pass into the side of the neck just postetior to 
the Jaw Five mflUamperes at lOo kv , with a 30 cm, fcxal spot dis- 
tance, are given for 5 min through a 3 mm aluminum filter, using 
a s-on, lead diaphragm at 15 cm from the target Both sides arc 
treated at the same time and treatments may be repeated eight times 
at weeklj mtervals 


pApnxouAs OP OaopnAavNX 

Papillomas which may easily be rtcognlied, are found most fre- 
quently upon the palate tooslUar pillars and the imila They may be 
destroyed by resc^on and electrocoagulation of the base 

Hyperkebatosis or Pharynx and Tonsils 

This affection h characterized by the formation of small, whitish 
masses upon the tonsils the lower portion of the pharynx, and es- 
pecially at the base of the tongue. The removal of one of IbeM masses 
and the examination of It under the microscope wtU disclose the 
specific offender, the Leptotkns bucccUs 

If the affecdOT Is localized only to the tonsillar region, removal of 
the tonsils wfO be followed by a cure In other portions of the phar3mx 
and at the base of the tongue the treatment f>cr exceUence is the use of 
the sharp tipped gaivanocautery or electroc/JOgvlaihn Each of the 
little ap«d»A should be dcstrojed individual!) and only a small area 
should be treated at one sitting After the procedure one may employ 
any of the various antiseptic mouth washes 

Lingual Vamces 

lingual varices arc easily recognized They may be destroyed by 
using elrcirococgtdciion An appropnately bent insulated electrode is 
applied to the enlarged vein and the site of application is controlled by 
the use of the laryngeal mirror while the patient aids by bolding his 
tongue with a piece of gauze Great care must be t ake n not to touch 
the epiglottis accidentally while the current Is acting 

Carcimosia or Tohoue 

This fairly common condition Is not, as a rule difficult to diag 
nose When it is seen early and especially when it Is located on the 
dorsum or edge of the anterior third of the tongue It may be amenable 
to destruction by elecirocoafiulaiion 



Laryngeal Paralyses 


til Q7 
VolQBi IXj ^ 


The growth should first be arcumvallated by a rone of coagulation 
extending well into the healthy tissues The tumor proper may then be 
destroyed and removed piecemeal It Is probably better to remove too 
much than too little. If the lesion is at all extensive or if it Is located m 
the posterior aspects of the organ It might be well first to ligate the 
lingual artery as a precaution against postoperative hemorrhage The 
succeeding wound must be carefully watched and any suspicious re 
growth promptly destroyed 

In unfavorable cases radtum should be used as an adjunct to turgtcal 
diathermy In favorable cases radium may be used in the form of gold 
radon implants of i 5 to 2 mllllcunes per cubic centimeter of tissue 
irradiating at least o 5 centimeter beyond the margin The element in 
the form of needles of o 5 millimeter platinum to the extent of 
120 to 160 milligram hours per cubic centimeter may also be used 
Tiny may be tied together In pairs or sutured in place singly and 
spaced parallel to one another i cm apart Heav\ Irradiation of the 
lymphatic areas of the necL should be given (Figs 26 27 28) A 
radium collar carrying 75 to 100 mg of radium in six or eight tubes 
niay be used The screen may vary from 0 5 to 1 5 mnu of platinum 
the distance may be 2 5 cm and the total dosage may be 7,200 to 
12 000 mg hr 


Laryngeal Paralyses 

Various types of laryngeal paralyses due to a diversity of causes 
Eaay be seen by the laryngologist They manifest themselves by a 
change in the ajpeaklng voice that may vary from hoarseness to com 
plete aphonia Examination of the larynx may disclose a fixed immo- 
bile cord or one that can make only feeble laiy attempts at motion 
The left cord Is most frequently involved and may be due to pres 
upon the recurrent laryngeal nerve by aneurysm mediastinal 
^wths and lymphadenopathy thyroid malignan cy or resection. B1 
lateral paraly^ of the larynx is observed In bulbar disease and after 
thyroid surgery Many paralyses are seen in which no definite cause 
can be found after thorou^ Investigatioii. These cases are often 
manifestations of a peripheral neuritis of the laryngeal nerves. 

Functional or bystencal paralysis Is also seen These cases have 
a characteristic bowed appearance of the vocal cords In addition 
*^°rneal and pharyngeal anesthesia, as well as other Itysterlcal stig 
mas may be present, 

, ^^atment, of course depends upon successfully ascertaining 
e cause and giving it adequate attendon. Physical therapy mav be 
° T V® ^ hystencal paralysis and paralysis due to neuntis 
In the hysterica] form of paralysis the use of the spectacular high 
nlS?^^ ‘mrrent to energiie one of the glowing vacuum tubes ap- 
P ed about the thyroid region may be of some value One may also 
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Papillomas of Labynx 

This is frequently an affection of childhood although by no means 
is It rare In adult hfe It Is characterized by hoarseness that may 
progress to complete aphonia dyspnea may occur in the later stages 
The examination of the larynx will disclose a soft papillary growth 
which by extension may progress until the entire larymi Is filled and 
even the subglottic space and trachea ma> be Involved The mvolve- 
raent of the trachea is prone to occur following tracheotomy per 
formed for the relief of the dyspnea The diagnosis as a rule is easy 
although in adults biops}' may have to be resorted to in order to rule 
out mahgnancy 

In the treatment one must bear In mind that papllbmas of child 
hood tend towards spontaneous cure by the time the youngster reaches 
puberty Progressive hoarseness and dyspnea are indications for ex 
posing the larynx with a laryngeal speculum and removing the neo- 
plasms The base may then be electrocoagulcied with a fine current 
so adjusted as to produce a coagulation of only a fraction of a mdH 
meter Following such a procedure one must watch carefully for the 
onset of a lar>mgeal edema. Diathermy does not always prevent 
recurrences 

Radium has also been advocated for the treatment of papIUoma 
of the larynx. It should never be applied in more than one-half a sUn 
wytbema dose for fear of causing necrosis of the laryngeal cartilage. 
It may be utfllxed In doses of 400 mg hr using a 0 5 mm platinum 
SCTeen at a distance of 2 5 cm for every two square Inches of skin 
surface. Four to six such portals of entry about the larynx may be used 
and the Irradiation may be repeated after an interval of two months 
It has been stated that Irradiation may reduce the growth and prevent 
recurrence We have never been able to observe the disappearance of 
the growth following irradlatloiL. 

In most cases irradiation has little effect on the progress of the 
disease and eventually dyspnea may set in which will require a trache- 
otomy It is wen to warn the parents In advance that such a procedure 
®ay become necessary In those cases m which the entire larynx is 
filled with the papillary one may resort to the performance of 

a laryngofiasure The entire growth should then be removed and the 
^se treated by electrocoagulation The tracheotomy tube must then 
be put mto place for several days 

Papillomatous growths through a tracbeotormc fistula may be re- 
nioved and the base electrocoagulcted m a similar manner 

Tubebculosib of Labtnx 

This condition is seen as a rule as a secondary manifestation of 
a pulmonarv lesion The symptoms consist in the mnln, of hoarseness 
®**ociated with pain especially upon swallowing The larynx may 
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use more or leas painful faradic applications over the laryngeal region 
Psychotherapy is very important In these types of cases and it should 
be borne in mind that many are resistant to treatment and that 
the services of a competent neurop^chiatrist may be necessary 
In laryngeal paralysis that is due to a peripheral neuritis, the use 
of large doses of salicylates may be of benefit Afedical diathermy 
with the electrodes on either side of the nech has been used Faradic 
and galvamc currents have also been employed but the precise value 
of these measures isproblematicah 
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control the doses Rawness and Irritability call for an immediate 
reduction of the time of exposure or even for a short discontinuance 
The carbon arc and mercury quarti lamps may also be utilixed 
in the treatment of laryngeal tuberculosis It Is preferable to expose 
the larynx directly with one of the vanous specula made for the pur 
pose and then irradiate The exposures should closely follow those 
advocated in the preceding paragraph 
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X ray therapy in tuberculous laryngitis has also been advocated 
but the results m the authors limited expenence have been so ques- 
tionable as to cause them to discontinue tlm rnetbod 
The physical agent that has been a sheet anchor m the past and 
one from which a great deal of benefit may be derived is puncture 
J^th the galvanoccutery This should not be used in acute lesions of 
the larynx or in patients with a progressive fulminating pulmonary 
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show a varied picture There may be present only a pale Interarytcn 
old swelling of a papillary nature. Other portions of the larynx 
may have a pale, edematous, infiltrated appearance upon which ulcera 
tions and pale granulations may be found The epi^ottis may have a 
sausage-lil^ shape and the vocal cords may be characteristically rat 
bitten In the presence of pulmonary tuber^osis such symptoms are 
easy to diagnose. Syphilis and carcinoma may at times be difficult to 
exclude and may even coexist. The biopsy Is necessary to complete 
the diagnosis 

As with other conditions that are difficult to treat, a large number 
of remedies have been advocated. The pulmonary condition must re 
ceve adequate attention by the cheat expert In fact the use of lung 
collapse has effected a dedded change in the prognosis of laryngeal 
tuberculosis Bed rest, fresh air, wholesome food and proper cUmatic 
conditions are Important factors In the ultimate result. Local therapy 
is important. 

The larynx should be placed at rest by maintaining absolute silence 
the patient depending upon the use of pencD and pad of paper Later 
whirling may be penmtted Pain may be controlled by the use of 
orthoform or anesthesln lotenges before eating Cocaine should never 
be used Should the pain become severe or diffiolll to control, the supe- 
noT laryngeal nerves should be Injected with alcohol or even resected 

Local medication to the larynx may be of help Chaulmoogra oil 
In a 20 per cent solution may be dropped Into the larynx two or 
three timia a week If extensive ulcerations are present, it might be 
well to use lactic add starting with a strength of 2 per cent and 
gradually increadng It to 10 per cent. 

Physical measures occ upy an important rfile In the treatment of 
laryngeal tuberculosfa UUravioUt irradiation is of definite benefit, 
especially when associated with proper systemic care. One may use 
the quartz laryngeal applicators or the reflected s unlig ht. Heliotherapy 
may be utiUzed by employing the solar laryngoscope (Fig 39) ^ 
dedcc attached to the back of a chair that contains two mirrors 
placed upon a suitable support. One of the mirrors reflects the sun s 
rays Into the mouth from there it is agnin reflected Into the larynx 
by means of a laryngeal mirror held by the patienL The other mirror 
upon the support is used by the patient as a viewing mechanism that 
permits him properly to reflect the rays into the larynx. The newer 
modifications that use an alloy of aluminum and magnesium in the 
reflecting mirrors are to be preferred This alloy absorbs a large 
amount of the heat rays and tends to reflect into the larynx a greater 
percentage of the actinx rays than the usual glass mirror 

The larynx should be exposed beginning ^th one minute a day 
for a week. The irradiation Is then gradually Increased until ten 
minute exposures arc being given at the end of several weeks. 
laryngolo^t should examme the larynx at appropriate intervals and 
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cartilage A tracheotomy tube ma> be left in place to care for post 
operatiNe edema The cutting current may also be used In the per 
fonnaoce of a bcmflaryngeclomj or total laiyngectomj but it has 
htUe if any ad%Tintage o\-er the cold Lnife in our hands at least 

Radium and the x ray ha\'e been repeatedly ad\*ocated Our eiperl 
ence with irradiation has not been a very happy one since not a 
single case subjected to such themp> has remain^ cured Refinements 
in radium technic may in the future increase the \-alue of this ty^ 
of treatment In consequence we ha\e adopted the attitude of St 
Qair Thompson McKenty and other laborers in this field namely 
that irradiation offers little hope for cure of cardnoma of the larynx 
as compared to early radical surger> One may ad%-ocate the use of 
irradiation as a postoperati\e adjunct but m the light of our present 
knowledge our only hope for cure Is in the radical extirpation of an 
early and Intnnsic lesion The loss of the speakang %oice may be com 
pensated for by the use of the bucco-esophageal \oice or bv the use 
of one of the artificial larynges 

Peroral diathermic destruction of caronoma of the cord using one 
of the \’arious means of direct exposure has been ad\'0C2ted. Unfor 
tunately m several cases subglottic ertensions could not be followed 
and we as well as others have been forced to abandon this method. 

Lasyngeal Stenosis 

This condition Is most frequently found m children who have been 
in with diphtheria. The use of the Intubation tube high tracheotomy 
and postdiphtheritic fibrosis aD may hav'e a great deal to do with its 
production The symptoms In the nuiin consist of hoarseness that may 
progress to apboma and an increasing dyspnea and stndor In the 
treatment of this condition various pl^tic oj^erative procedures have 
been advocated Recently physical therapy in the form of an electri 
caBy heated bougie has been utlllied (Fig 31) The bougies which 
rtme in v'anous may be inserted into the larynx and left In 

place for 15 to 20 mm The amount of beat and the temperature of 
the bougie are regulated by the use of a current control Successively 
farger bougies are used in succeeding sessions No anesthetic is re- 
quired but the child should be securely wrapped In a blanket Smee 
the recorded experience with this roetb^ is small its exact sphere of 
Usefulness Is as yet to be realixed 

Cabonoma or the Esophagus 

Caronoma of the esophagus occurs most frequently at the distal 
portion near the cardla and in the jxistcricoid region The latter is more 
often seen In women tb«n in men. Both squamous cell carcinomas and 
udenocaronomas occur The lesion presents itself most frequently as 
®u endo-csophageal mass but submucous and pen-esophageal growths 
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tubercixlosfs It seems to serve best m those cases In which the pul 
monaiy pathology is more or less indolent In character 
The procedure is carried out under local anesthesia^ The larynx 
may be cauterized by either the Indirect or direct method In the 
indirect method the padent is instructed to bold his tongue with a 

S frce o( game and die operator inserts a laryngeal mirror Into the 
ick of the pharynx, thus obtaining a good view of the larynx The 
cautery point is then heated to a white glow and under visual control 
plimg^ into various areas of ulOTation edemas, or granulations Not 
more than two or three punctures should be perform^ at one sitting. 
The arytenoid regions should be carefully avdded in order to prevent 
subsequent fixation of the cord The cautery should not be repeated 
too often or within too short a penod of time 
In the direct method the larynx may be exposed by a Hasslmger 
or Jackson speculum or even a Lynch Killian suspensioii By means 
of an elongat^ cautery point the larynx may be appropriately treated 
We have recently electrocoagulation (Fig 30) in place of the 
fislvanocautery but the number ol c&bcs Is too few and the period o! 
observation too short definitely to establish its worth 
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Casokoua of Lwiynx 

This not uncommon disease is characterized by progressive hoarse- 
ness oceming most frequently m men in the so-called cancer age. 
It Is well to note that the lower limit of the cancer age Is we 2 below 
30 years The lesion itself may have a varied appearance It may 
be <^y a small pearly nodule located upon one of the cords or it may 
have a polypoid or cauliflower appearance Most laryngeal cardnomas 
arc squamous cell In type and therefore are bl^y mahgnant The 
diagnosis as a rule is not difficult, but frequently one must be able 
to distinguish syphilis or tubercuJarfs, which are often simulated. In 
many cases a biopsy is necessary In order to establish a diagnosis. 

The treatment of choice in most hands at least Is early and radical 
extirpation of the larynx Tbe situation of s laryngeal carcinoma 
within a cartilaginous box that is only sparsdy supplied with lym- 
phatics oSers a very good chance for cure. In the presence of small 
discrete lesions a laryngofissure or bemUaryngectonry may be con 
sidered In the pcrfonnance of a laryngofissure one may utilize the 
tuiue-cutting current for exposing the interior of the larynx and then 
use the coogulatinf; C2irreni for the destruction of the neoplasm (Fig 
30) Tbe area of coagulation must extend well into the b^thy struc 
lures but due care must be taken in regard to tbe underlying thyroid 
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PHYSICAL THERAPY IN THORACIC SURGERY 
Carl A Hedblom M D and W illard Van Hazel il J) 

Introduction 

Tboradc surgery is largely a de\elopment of the past three decades. 
Asepsis and anesthesia were the prerequisites to the earlier rapid exten 
slon of abdominal surgery Amplihcniion of diagnostic methods and 
practical means of preventing serious disturbance of respiration and 
circulation loadent to operaUve pneumothorax were additional pre- 
requisites to a comparable development of thoracic surgery These 
aditlonal diagnostic requirements have been fulfilled in considerable 
measure by roentgenography — made even more valuable by the recent 
Introduction of a nonirritating contrast media by endoscopy and by 
better correlation of findings so obtained with results of animal 
expemnentatioa with pathologic studies and with the dlnlcal maru 
feitations of disease conditions We have arrived at a better under 
standing of the mechanisms of respiration The adaptation of positive 
pressure pharyngeal or Intratracheal anesthesia to its requirements has 
largdy obviated the disturbance of phy^ologic function dunng opera 
dve pneumothorax. 

The diseased conditions of the thorax amenable to surgical treat 
ment include Infections neoplasms and injunes of the pleurae lungs 
chest wall heart diaphragm and esophagus Certain lesions are ameb 
orated or cured by sectioning the sympathetic innervation through an 
Intrathoraac approach. Some types of thoracic deformities are partly 
directed surgically The tnmslhoradc approach to subphrenlc abscess 
i* generally accepted 

The most common surgical disease conditions of the thorax are 
pyogenic and tuberculous empyema pulmonary abscess bronchiectasis 
pulmonary tuberculosis Extrathoradc and Intrathoradc neo- 
plasms both b^gn and malignant may be amenable to surgical re 
espedally in their early stages 

Physical therapy is a valuable adiunct to the surgical treatment of 
diseases of the thorax. Incident to the recent growing Interest In 
physical therapy in general an increasing measure of attention has 
directed to its appbcatlon in this field 

The most useful pb^otherapeuUc methods include behotherapy and 
j substitutes exemplified in the violet light beat variously supplied 
hKJuding diathermy and the Infra red light radiotherapy Indudlng 
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are not unknown The symptoms are mainly those due to obstruction, 
namely progressive dysphagia and re^rgitation X ray examination 
with a banum meal contrast material will disclose more or less char 
actenstic filling defects Esopbagoscopy is of great aid in establishing 
the diagnosis, not only permitting visual Inspe^on, but also enabling 
one to obtain material for biopsy 

The treatment to date is more or less hopeless If the lesion is lo- 
cated in the cervical esophagus, external esophagectomy may be per 
formed, with a subsequent plastic repair If no recurrence Is observed 
The operation is best performed by clectrothermlc methods utfliring 
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the cutting current for the dissection and then the coagulating current 
for the actual destruction of the growth. In other portions of the 
esophagus one may udllte irradiation. Radon seeds may be implanted 
via tbe esophagoscope or a capsule of radium may be tied to an end 
less stnng after a gastrostomy has been performed and accurately 
placed in position by visualiiation with the fluoroscope Deep x ray 
therapy may also be used One may rchcve obstruction by the use of 
esophageal dflators or by the use of electrocoagulation via the esopha 
goscope utilixing the doogated coagulating pomts or buttons Ob- 
struction may also be treated by inserting a Soutar esophageal 
intubation tube. Failure of these various measures will lead one to 
resort to the use of a permanent Rbefuss tube or to gastrostomy 
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from 8 to 12 and during forced expiration from i to 2 Vital capacity 
15 the greatest amount of air that can be exhaled after the deepest 
possible inhalation In the adult male It is up to 6000 cc. 

Under normal conditions on equilibnum of pressure is established 
between the two pleural cavities by the normally mobile mediastinum. 
However if one pleural cavity is opened widely the lung on that side 
collapses In amount equal to its elasticity since the Intrabronchial 
fltmosphenc pressure is now opposed from without It can be partly 
reInflated only by air forced into it from the other lung during expira 
tion while the ^ottis is voluntarily closed as during strammg The 
opposite lung cannot collapse awa> from its parietal pleura, but it is 
partly deflated by atmospheric pressure on the mobile mediastinum 
The degree of n>obnit> of the mediastinum v’ancs m different indi 
viduals It may be so mobile and therefore bulge so far into the op- 
posite side as to reduce intrapleural pressure there to about atmos- 
pheric pressure even during forced inspiration Under such conditions 
no fresh air can enter this lung and asphyxia results 
Various factors Influence the degree of actual respiratory embarrass- 
ment in the individual patient with a large opening In one chest wall 
Chief among them are the she of the unobstructed opening the degree 
of mediastinal mobility and the reser>e respirator>' capaaty If the 
opening is smaller than the glottis the resistance to an entering it is 
greater than to that entering the ^ottls The amount of air entering 
the bronchi b then proportionate to the difference in resistance to 
air entering the two opemngs If the opening in the chest wall Is very 
large resistance to air entering it b so sb^t that practically aH the 
air will enter the pleural cavity during the inspiratory acL 
The mediastinum may be stUTened by a preceding inflammatory 
process and there seems to be some degree of difference in its mobility 
m different individuab due to anatomic peculianties Under such con 
ditions the degree of embarrassment of respiration is lessened m pro- 
portion to Its stability A chronic empyema usually stiffens it to such a 
degree that It does not bulge at all into the other pleural cavity The 
^^*PiratoTy function of the other lung b then unimpaired by the open 
pneumothorax. 

Shce the amount of air that enters the lung b proportionate to the 
degree of fluctuation in the volume of the pleural cavities and incident 
fluctuation in intrapleural pressure it follows that the more vigorous 
action of the respiratory muscles the greater the respiratory or 
vital capaaty 

A normal healthy adult has a respiratory capaaty about seven times 
used during quiet breathmg He has therefore a large reserve 
which be compensates for the handicap imposed by an opening 
the chest wall of relatively moderate size If the opemng is very 
ge and the mediastinum very mobile the greatest degree of com 
^^tory capacity faffs to prevent asphyxia. On the other hand if 
patient 5 muscular power b greatly reduced from any cause such 
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the use of the roentgen ray and radium, cautery, especially involving 
the predsc application of the electric current, massage active and 
passive motion, and the more simple mechanical devices such as splint 
Ing and corre^ve appliances for deformities Special methods ap- 
plicable only to the thorax but Involving mechanical pnodples are 
pneumothorax collapse of the lung blow&g and breathing exercises, 
positive pressure awsthesla, positive pressure carbon dioxide inflation 
of the lung and the respirometer of Drinker 
Physical therapy may be of great benefit but, generally speaking, It 
win be an adjunct to and not a suhsUtute for, adequate surgical tr^ 
ment A patient with an arthritis due to an imperfectly drained 
chronic empyema or abscess wfU not be relieved of his arthritis by 
physical therapy of the affected joints. It is useful in rehabilitation 
after the cause of the process has been removed Proper mdicatlons, 
relative evaluation in ration to other treatment, and correct dosage 
are of fundamental importance to the usefulness of any physlothcra 
peutic method 

Since an understanding of the mechanism of respslratlon Is essential 
to intelligent and rational surgical treatment of most of the diseases 
of the thorax, it may not be amiss to review briefly the anatomic and 
physical factors invdved, particularly in the light of the fundamental 
contributions to this subject l^ Graham and BelL 
The tboradc cage consists essentially of a bony framework with the 
intercostal musdes and diaphragm It contains the lungs separated by 
the mediastinum which is made up for the roost part of the heart and 
great vessels The lungs In their relaxed state are of smaller volume 
than the respective pleural cavities Since the outside of the lung Is 
protected against atmospheric pressure by the rigid chest wall the 
unopposed atmospbenc pressure exerted from within the bronchi and 
alveoli stretches the elastic tissue composing them and so dilates the 
lung to the siie of the pleural cavi^ The degree of stretch of these 
tissues determines the degree of less than atmospheric pressure in the 
potential space between visceral and panctal pleura. During Insplxa 
lion which consists of a contraction of the diaphragm external Inter 
costal and serralus anticus musdes, and dunng deep Inspiration by the 
accessory inspiratory musdes the pleural cavities enlarge in volume 
and so determine the amount of air Inspired The additional stretch of 
the elastic tissue of the lung so producjtd augments the degree of las* 
than atmospberic pressure Quiet expiration consists of simple relaxa 
tion of the muscles of inspiration Forced expiration accomplished by 
contraction ol the abdoniinal musdes forcing the relaxed diaphragm 
higher Into the thorax, and by the contraction of the Internal inter 
costal musdes and of the accessory musdes of expiration decreases 
the Nxilume of the pleural caviUes and so of the lung in amount meas- 
ured by the expired air In the adult the leas than atmospheric jurcssure 
during quiet inspiration Is from 4 5 to 9 mm Hg and during quiet 
expiration fro^'i 3 to 7 s mm. Hg During deep inspiration It measures 
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from 8 to 12 and during forced expiration from i to 2 \ntal capacity 
13 the greatest amount of air that can be exhaled after the deepest 
possible Inhalation In the adult male it is up to 6000 cc 
Under normal conditions an equilibrium of pressure is established 
between the two pleural ca\ntlcs bj the normally mobde mediastinum 
Howe\*er if one pleural cavdlj is opened widely the lung on that side 
collapses in amount equal to its elastidt) since the mtrabronchlaJ 
atmospheric pressure is now opposed from without It can be partly 
reinflated onlj by air forced into It from the other lung during cipira 
tion while tte ^ottU is \oluotarfly closed as dunng straining The 
opposite lung cannot collapse away from Its parietal pleura but it is 
partly deflated by atmospheric pressure on the mobile mediastinum. 
The degree of mobilit} of the mediastinum VTines in diflerent indl 
vfduals It maj be so mobile and therefore bulge so far into the op- 
posite side as to reduce intrapleural pressure there to about atmos 
pberic pressure even dunng forced inspiration Under such conditions 
no fresh air can enter this lung and asphv'xia results 
\anous factors influence the degree of actual respiratory erabarrass- 
atent in the Individual patient with a large opening in one chest wall 
Chief among them are the size of the unobstructed opening the degree 
of mediastinal mobility and the rcsen.e respiratory capacity If the 
optalng is smaller than the glottis the resistance to air entering it is 
ffwter than to that entering the glotds The amount of air entering 
the bronchi is then proportionate to the diflerence in resistance to 
air entering the two openings U the opening in the chest wall Is \e!y 
large resistance to air entering It is so sli^t that pracucall> all the 
liar win enter the pleural cavity during the Inspiratory act 
The mediastinum may be stiffened by a preceding inflammatory 
process and there seems to be some degree of difference m Its mobility 
ia different Individuals due to anatomic peculiarities Under such con 
ditions the degree of embarrassment of respiration is lessened in pro- 
^rtion to Its stability A chronic empyema usually stiffens it to such a 
°^8rte that it does not bulge at alt Into tbe other pleural cavity The 
respiratory function of the other lung Is then unimpaired by the open 
pacumo thorax. 

Since the amount of air that enters the lung Is proportionate to the 
of fluctuation In the volume of the pleural cavities and Inadent 
donation in intrapleural pressure It follows that the more vigorous 
the action of tbe respiratory muscles the greater the respiratory or 
Vital capacity 

A normal healthy adult has a respiratory capaaty about seven times 
ased during qmet breathing He has therefore a large reserve 
which he compensates for tbe handicap Imposed by an opening 
chest Wall of relatively moderate size If the opening is very 
and the mediastinum very mobile the greatest degree of com 
g^tory capaaty fails to prevent asphyxia On the other hand if 
patient 5 muscular power Is greatly reduced from any cause such 
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as shock, enfeebling Qlncsa of any kind or old age, the respiratory 
capacity may be reduced to a sm^ margin, and such a patient may 
not possea sufficient respiratory capacity to compensate for even a 
relatively small unobstructed opening in the chest waD 

Other conditions influencing the vital capaaty in adults are disease 
conditions that affect the gaseous exchange wltto the lung itself, such 
as pneumonia chronic fibrosis inflammatory and spastic narrowing of 
the bronchi and conditions affecting the respuratory function of the 
chest wall Infanta are bom with lungs nearly as large as the pleural 
cavities contairung thcoL Their reserve vit^ capaaty is th«efore 
normally very low 

Pressure chambers and the more recent Linds of ga3-o:iygen snes 
tbesia apparatus represent the appUcatlon of physical therapy methods 
designed to ovtorae the bad effects of surgiad pneumothorax. Pres- 
sure chambera with negative and positive pressure were first made by 
Sauerbruch Intratracheal insufflation followed this method — this 
ing a positive pressure introduction of air through a catheter previ 
emsiy inserted Into the trachea With the extensive use of gas-oxygen 
anesthesia the problem of surgical pneumothorax has been met The 
differential presurc apparatus used In ^ving gas-oxygen anesthesia 
provides the positive pressure when it fa iweded Experience has shown 
that the thoT« may be opened widely In some cases without harmful 
effects on the respiration Deverthelcss some patients do badly and 
for such, this positive pressure equipment should always be avaffable. 

The Lundy Heidbrlnk and Model G hlcKesson gas machines, with 
which a high positive pressure may be obtained are examples of the 
type now used Practically all gas machines are constructed with 
«fety devices against overfnflaUon. A device has been arranged by 
Dr Amy Littig called a hag pressure unit consisting of a diaphragm 
a gage and dial adaptable to any machine This records accurately 
and continuously the exact pofdtivc pressure In raJlUmetera of mercury 
under which the gas fa being forced into the lungs. During the closure 
of the thorax followmg operation the lung can be almost completely 
rdnflated The pneumothorax apparatus may then be used to dr^ 
off the remaining air thcrety establishing negative tension approd 
mating the normal 

The artificial pneumothorax apparatus fa a device for controlling 
intrapleural pressure It consists of a manometer scaled in cenlinjetcrs 
for pressure readings, and some arrangement for forcing measured 
arfKnmts of air or gas into the thorax through an ordinary aspirating 
needle This fa usually done by allowing water from one jar to flow 
into another jar displacing the air In it or the fluid may be forced over 
by means of a bulb such as that employed in taking blood pressure. 
The air is filtered through sterile cotton. The whole procedure 
be carried out under the most strict aseptic precautions. It fa employed 
not only for introducing air or other gas into the pleural space fw its 
therapeutic i but also by reversing the system for withdrawing 
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air to reduce tension The manometer onl> is often used merel> to 
determine the Intrapleural pressure (Fig. i) 

The acute thoracic conditions, with the exception of the traumatic 
furnish only occasional Indications for emplo>'ment of phj’sical agents 
Splinting of the ribs Is usually Indicated for fracture and this is easily 
done by the time honored method of strapping with adhesive plaster 
After the deepest possible Inspiration followed by complete expiration 
the adhesive is applied in the direction of the nbs from the \-ertebra 
to the costicartllaginous junction Marled relief from pain results 
due to the inhibition of respiratory motion and healing Is probably 
promoted for the same reason 
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Eeai in some fonn rebeves pain in traumatic cases It may be 
ininlshed by a large electric light bulb with a reflector by one of the 
ray apparatus by an electric pad or by a hot water bottle. 
Traumatic pneumothorax is one of the conditions m which the intra 
pressure Is affected There must be an opening through the 
wan or Into the lung for its development An opening of short 
duration allowing only a small amount of air to enter the pleural space 
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calls for no interference. Occarfonally a sucking or tension pneumo* 
thorax is produced On inspiration, air is sucked mto the pleural 
cavity but because of a valve-Uke action of the opening air does 
not escape on expiration The result is an increasing positive pressure. 
Continuous ventllatiou of the pleural cavity through a needle or valve 
trocar may then be imperative A wound causing open pneumothorax 
must be sutured or otherwise dosed Then by use of the pneumothorax 
ipparatus a positive pressure can be reduced to atmospheric or less 
than atmospheric by the withdrawal of air This brings relief of 
dyspnea and the litel&ood of later pleural or pulmonary complica 
tions Is reduced 

In massive collapse or atelectasis due to retafned bronchial secre- 
tions suitable posture may bring relief Tipping the patient over the 
ide of the bed so that the bronchial secretions will tend to gravitate 
mto the trachea may Initiate improvement and ultimate recovery with 
out complications. In a boy 8 following appendectomy under 
gas-ether anesthesia massive coU^jse occurred proved by x ray and 
ph)’sical findings Posture as described was sufitoent to bring about 
recovery m two days Scrimger reports that partial pneumothorax of 
the affected side h£a proved bclpfuL Bronchoscopy*has been of value 
in some instances m removing the retained sccrefac«s Bronchoscopy 
also is Invaluable in removal of foreijp bodies of both recent and 
longer duration However It should be done only by one skSled In this 
instrumentation 

Other acute conditions occur which are so closely interrelated with 
the chronic that they will be discussed together 

Treatment of chrome conditions makes up a large proportion of the 
vrork of the thoracic surgeon Chronic infections often have an ex 
iremely debilitating effect upon the patient This is especially true of 
empyema lung abscess severe bronchiectasis and scco:^rily infected 
tuberculoui empyema In such cases vitality is reduced and the vis 
ceral damage mav be far beyond what the general appearance may 
indicate borne patients may present themselves with a loss of half the 
bod\ weight with painful arlhnlJs secondary anemia of an extreme 
gndi annloidois of the liver which may extend to the nmbUicus 
impaired rtnal function and myocarditis In these condibons physical 
therajij uppkmentarv to the more direct treatment perhaps has not 
been jp^tn the recognition it deserves \Mth heat massage and radlo- 
lhenp\ a long cons ilpM.ence at times can be shortened Its greatest 
U'-efiilne^ i a a uppiement to other trcatmenL Rational use of 
phs ital igint ssall extend tbcir usefulness 

Bronchiectasis 

Hr nthircta I i a dilatation of the bronchi with infection giving rise 
tot ugh ml pulum In the ma|onty of cases It affects the lower lobes, 
Thire i i taemii ( f the purulent secretions raised periodically 
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Postural drainage often facilitates the ev’acuation of purulent secre 
tions QuincLe first advnsed elevating the foot of the bed to promote 
drainage and others ha\e found this effective Some patients ^d that 
bending over a chair or the side of the bed Is more effective It may 
be best to try v'arious positions In order to find the one most suitable 
to the given patient (Fig 2 ) Vomiting is not uncommon during a 
paroxysm of coughing whether or not posture is employed For this 
reason the position should be assumed about an hour before mealtime 
and at bedtime 



Fm. j — Showtnf poilare ununnl by patkot sith bOatcnl brooebketuif. Sbe found 
tUi more eSedlre thaw oUkt poattioQL Folknrinf thk pastml drifrajir foar tfmn t 
d»r *be yifaed foortecn pouodi In vdfbt, and Uw anjount of iputum decreased from 
*00 cc dtj to IS cc. 


Artificial pneumothorax collapse in the treatment of bronchiectasis 
yielded fair results Its success is conditional on the absence of ad 
^^ons of the pleurae and the contmuance of refills for months It 
bis been found most useful in the early stages of the disease Pul 
monary collapse by artificial pneumothorax is described more com 
plctely under Tuberculosis 

Measures to better the general condibon of the patient should not be 
‘^rlooked. Warm weather and simshine are of benefiL Direct sunlight 
^hen available or artificial light Is best emplojed over the entire 
body It should be earned out as recommended by Rolller (sec 

VoLm) 
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Cautery pnctmectomy has been employed with benefit However the 
cases of bronchiectasis where this is indicated border on the abscess 
type Therefore m those cases, cautery is used as described under 
Abscess. 

Lukg Abscess 

Lung abscess is a form of pulmonary suppuration The treatment 
varies according to the duratlra, site of the le^on and condition of the 
patient The physical agents that ha\e proved most useful are cautery, 
bronchoscopy, postural drainage sunlight and exercises 
The patient with acute lung absccM should be given postural drain 
age as the first method of treatment It is bcncfidal in that ft lessens 
tmrfc absorption and In some cases has led to a cure. If the condition 
of the patient warrants it the bead should be lowered so that gravity 
may cause evacuation of the pus at least three or four times a day 
There is no definite position which has seemed to be applicable to 
all patients Therefore if one position falls to promote drainage, other 
positions should be tned before the melbod is abandoned. 

Bronchoscopy Is employed In sdected cases with gratifying results 
This form of treatment Is most successful in the early cases of abscess 
located centrally Its use baa been adequatdy described by Jackson 
and his co-workers 

The chronic abscess of the lung Is the type meet often seen bv the 
surgeon. 

treatmoni as previously mentioned may be used in the 
chronic case particularly where there exist symptoms of toxic absorp- 
tion merely as an aid in keeping the ca^ty as nearly empty as 
possible 

Pnnmotkorax collapse Is eSective In cases In which the a bs cess lies 
dose to a larw bronchus which means that It is centrally situated. 
The collapse is achieved by frequent refills of air If adhesions are 
present preventing collapse this method is contraindicated lest the 
long be tom and the abbess dram into the pleural cavity which will 
lead to a complicating empyema of the most serious type (Fig. 3) 
Furthennore, if suffident rdief Is not obtained bv good comprf^on 
the air should be aspirated and the abscess drained A pleural effusion 
with secondary Infection Is a frequent complication of therapeutic 
pneumothorax for abscess. 

Of all the physical agents cautery oSm most to the patient with 
lung abscess Surgical drainage Is necessary for a cure In the majority 
of cases The procedure for drainage will be briefly described The 
abscess having been localized by p>byrical findings and roentgenograms, 
an appropriate incision Is made down to the ribs A rib may then be 
resected and the periosteal exposed or preierably the Inter 
costal musdes can be divided between the ribs down to the endo- 
thoradc fascia. This Is done to determine the presence of adhesions. 
If none are present a peck mav be inserted and the wound dosed 
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for one or two weeks If drainage is more urgent a larger window 
may be made and the lung sutured to the chest wall With adhesions 
established the aspirating needle and syringe are used to locate the 
abscess The head of the operating table is lowered to prevent cerebral 
air embolism from an open vein Cautery incision by sealing off the 
veins which sometimes stand open in the fibrotic lung prevents such 
an accident It also controls ble^ing Either the actual cautery may be 
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used or some form of the coagulation current Such simple drainage 
IS suffiaent to bring about a healing of single cavities Surrounding 
pneumonitis multiple abscess cavities or associated bronchiectasis In 
chronic cases requires further measures. It is m this type that cautery 
has been extremely useful (Ffg 4) Graham, first writing on poeu 
mectomy with the cautery recommended the use of an ordinary solder 
ing iron at red heat over a idnlively large area superficially rather 
than deep into the lung Repeated cauterixations are safer and better 
tolerated He claims that hemorrhage may be controlled by packing 
and that it is not common after the slough separates However every 
precaution should be taken toward Its prevendon and prompt control 
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The more recent introduction of the electrosurgical units allows the 
use of the coagulaiion current This is a somewhat slower procedure 
than the actual cautery but there is less livelihood of hemorrhage 
The cutting current is hazardous m that it bums so quickly that the 
depth to which it penetrates may be misjudged and this may lead 
to senous consequences. Recently n highly virulent abscess which was 
draining inadequately was cautcnied by introducing the needle of the 
coagulation current into the surrounding lung in all directions The 
patient s general condition responded with surprising promptness the 
wound quickly became cleaner and the amount of drainage decreased 


) 
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markedly In establishing drainage the electrocoagulation current 
cautery Is a distinct advancement. The Incidence of complications is 
decreased by its use 

One or more bronchial fistulas may persist after the abscess has 
healed Some close spontaneously but others may persist because of 
the lippmg of the bronchial epithelium This condition can be dealt 
•vrith most effectively by the repeated use of the coagulation current 
cautery (Fig 5) or ao per cent silver nitrate solution to destroy the 
epithellunu The resultmg granulations gradually lead to fibrosis and 
cicatricial closure 

During convalescence heliotherapy stimulates the appetite and pro- 
n^tes general Improvement Loc^y It is effective in reducing the 
amoimt of drainage Flick has employed direct sunlight on the dram 
mg wounds and believes the secretions are diminished thereby Graham 
and Singer regard heliotherapy as an Important aid In the healing of an 
abscess cavity They believe that the sunlight and ventilation reduce 
anaerobic organisms and putrefaction They advise that the body be 
gradually exposed including the wound, for a period of one to two 
hours dally Coulter chooses to alternate the quarts lamp with the 
carbon arc. He starts the former at one mmute on the first day 
gradually increasing up to 15 minutes or longer Elsewhere m this 
system (Vol III) Rollier has carefully outlined his technic. 

Recently a child three years of age following drainage of two 
abscesses of the long was transfused three rimes and given artifidal 
sunlight treatment. In six weeks her weight bad increased from 19 to 
30 pounds — over one-third of the body weight 

PULMONABY TUBEHCULOSIS 

Certain types of pulmonary tuberculosis are amenable to surgical 
treatment Rest stiD remains the basic principle In the treatment 
Surgery is a means of Increasing the amount of rest of the long Some 
of the physical means employed, such as artifidal pneumothorax, 
cautcrixatlon of adhesions gnfl glinting the chest wall are directed 
toward the same end 

Artipaal pneumothorax hn^ been of tremendous value in the treat 
ment of selected cases of tuberculosis Forlanini Is given credit for its 
first practical application m 1888 It ahoiild be administered only by 
those who have a thorou^ knowledge of pulmonary tuberculosis 
Unless the indications for its use are present and unless It is correctly 
used, more harm than good Is likely to follow The Indkatioos for 
its employment and the technical details hardly come within the scope 
of this paper As stated artificial pneumothorax consists of the intro- 
ductMM of air or gas Into the pleural cavity thereby allowing the lung 
to collapse. Nitrogen gas was formerly used but now filtered air ^ 
largely taken its place The patient lies on the sound side and the skin 
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Is prepared by painting It with an antiseptic The back, aulla or front 
of the chest may be the site of election according to the pathology 
present The first Instillation of air requires special care to prevent 
Injury to the lung if adherent A free pleural space is shown by flue 
tuatlon of the manometer The normal reading on Inspiration Is about 
—6 to —TO cm. of water osallating on expiration to —3 to —7 otl 
The readings should be taken after a small amount of air has been 
aDowed to enter the pleural space If the pressure has changed mark 
edly It must be assumed that the needle Is in a small pocket which 
the air has quickly filled In the awrage case 250 to 400 cc can safely 
be gI\Tn In a case of hemorrhage more may be ad\Tsable. Refills 
should be carried out each da> for about three days then e\-ery two 
days then twice a week and finall> once a week or c\Try two weeks 
Thus a complete collapse ma> be obtained or if adhesions are present 
they may allow cml> a partial collapse Occasionally filmy adhesions 
may be broken b\ sllghtl> Increased pressure but this is often not 
effecti\e and furthermore is not without danger of tearing the lung 
which might result m senous complications Therefore if attempted 
It should be done with the utmost caution High positive pressures 
should be av'olded The amount of collapse should be carefully ascer 
talned by use of the fluoroscope and roentgenograms 
Therapeutic pneumothorax like most good methods has certain 
limitations Adhesions may prevent its use 101913 Jacobaeus intro- 
duced intrapleural pneumolysis as a method whereby In certain cases 
with adhesions a complete collapse could be secured by severing the 
bauds holding the lung out By means of a trocar and cannula intro- 
duced imder local anesthesia a thoracoscope can be Inserted mto the 
pneumothorax cavity and the field ob^rved as the walls of the urinar> 
bladder are observed by the cystoscopisL In favorable cases a cautery 
electrode Is introduced and xmder visual guidance made possible by the 
thoracoscope the adhesion is 5c\'ered The thoracoscope is usually 
Introduced in the interscapular space or below the angle of the scapula 
and the cautery In the midaxillary line or more anteriorly However 
the position is usually determined by the piathology present. Galvano- 
coutcry at a dull red heat was used by Jacobaeus but Matson after 
the electrocoagulaiion current beUevTS It will supplant the former 
b^use of Its sealing and coagulating effects on the tissues thus lessen 
mg the dangers of hemorrhage He further states that particularly 
when burning close to the panetal pleura which is the safest the heat 
of the high frequency current is deddedly less painful Serous effusion 
empyema and hemorrhage have been the most frequent complications 
FoUowfng the cauterization the pneumothorax is left at atmospheric 
pressure a negative pressure would favor bleeding a positive pressure 
jmght cause embolism If the lung had been Injured and a vein opened 
J^gh should be controlled Later according to Matson carbon dloi 
^ ^ould be introduced m order to collapse the cavitj and this 
^uld be done slowly to allow evacuation of the cavity contents 
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Carbon dioxide Is used so that if embolism occurs from it, it will 
quickly be absorbed Into the blood stream Archibald prefers open 
thoracotomy for severing adhesions 
Extrapleural thoracoplasty must be resorted to where collapse Is 
mdicated and pneumothorax and pneumolysis are not effective By 
means of a sevCT^-stage operation the posterior segments of the first to 
eleventh nbs may be rescued affording In most cases a good collapse 
of the lung and allowing fibrosis and healing to take place. Sometimes 
where the disease Is locallxed a partial posterior resection Is sufficient 
to give a good result 
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Posture following the operation may increase the collapse of the 
chest wall By lying on the operated side the weight of the body helps 
to compress the soft tissues mobthxed by the operation Occasionally 
where the mediastinum Is not there may be a certain amount of 
paradoxical respiration in which case the same position Is invaluable 
In that the weight of the heart splints the mediastmuiTL Strapping 
with wide adhesive may also be worth while in thnf it stabilises the 
cbest wmD 

Following completion of the operation, a splint such as that used in 
sanatoria may be employed (Figs 6 7) It consists of a broad fabric or 
suWe pad wblch fits under the arm and to fastened about the opposite 
thigh and shoulder girdle It can be tightened and perhaps increases 
the chest wall collapse It also has a very deaded supporting-effect 
while tbe ribs regenerate It must not bnut respiration on tbe sound 
side 

A spirometer Is an apparatus to determine the vital capacity of tbe 
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patient (Fig 8) This test is useful pnor to thoracoplasty The normal 
capacity in man is between 3000 and 6000 cc, being a measure of the 
greatest amount of air exhaled after the deepest inspiration In tuber 
culosls this may be much reduced Normally we ha\’e from four to 
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*^ven times as much capacity as is needed for quiet breathing but if 
the reserve respiratory capaaty is greatly decreased Its further rcduc 
tion by thoracoplasty is contraindicated 

Exipyeiia 

Empyema is an accumulation of pus In the pleural cavity It follows 
Pf^eumonia, mfluenza and trauma or may complicate pulmonary tuber 
culosis. Tuberculous empyema presents a different problem from the 
type and therefore will be discussed separately 
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Acute empyema Is usually a complication of a sudden severe ffiness 
which has left the patient in a w«ik condition The added strain of 
a new Infection with its attendant fever and other manlfestatioos of 
tone absorption, may reduce him to a critical condition The funds 
mental principle of treatment is 'Evacuation of the pus. In small 
children and occasionally adults repeated aspiration has resulted in 
recovery However two methods, the dosed and open arc the ac 
cepted methods of treatment In the dosed method the pus is evacu 
ated by the introduction of a catheter into the pleural cavity by means 
of a trocar and cannula inserted through an intercostal space and 
suitably fixed in place In the open method by the resection of a seg 
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menl of one or more ribs and providing wide-open drainage. In the 
case of the critically III patient and In the acute stage of the strepto- 
coccic type of empyema which is seen following epidemic influenza 
there remains no choice as to type of operation *^6 closed method 
here is mandatory in that it is a much less formidable operation than 
resection of a rib and furthermore it provides against the reduction 
of the vital capaaty in those patients where the mediastinum is not 
fixed I>uring the epidemic of 1918 postinfluenzal empyemas showed 
a very high roortahty partly due to the rirulencc of the organism 
but likewise to the open pneumothorax created by resection of one 
or more ribs resulting in a collapse of the lung and often a shifting 
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of the mobile mediastinum, and leading to marked impairment of the 
respiratory capacity The more general adoption of the closed method 
of treatment in ordinary cases has been followed by Improved results. 

Adequate drainage must be maintained all of the time For this pur 
pose numerous methods have been devised. The more simple the pro- 
cedure, the more universally applicable it is to all cases, providmg it 
fulfils two cardinal prmdpiles — namely, adequate drainage and restora 
tion of function to the partially collap^ lung 

A McElroy syringe, such aa illustrated in Figure 9, serves very 
well for aspirating the pus and for Irrigating the cavity The barrel 
may be used as a funnel, and the irrigating soluticra preferably 
Dalon a, where no bronchial fistula exists Is allowed to flow into the 
cavity by gravity, thereby avoiding too great amount of pressure. 
The solution Is ^oroughly mixed with the pus by a back -and forth 
motion of the syringe, and each time more solution Is removed than 
introduced (Fig 10) This causes a gradual refapanson of the lung. 
The Dakins solntltm also is an excePent solvent for removing the 
fibrinous exudate from the walls of the pleurae thereby reducing to a 
minimum the thickening of the same and fibrosis of the underlying 
lung In ordinary cases this procedure is carried out every two hours 
dur^g the day Where the toxiaty b great, it is advisable to increase 
the frequency of Imgatioos during the day and also to irrigate several 
tunes during the night 

Some prefer to use continuous suction. Bv means of several bottles 
at different levels a solution can be allowed to flow Into the pleural 
cavity and by siphcmage it is continuously withdrawn Buelau Perthes 
and Morrelli have desaibed different types of apparatus for this pur 
pose. Some prefer open drainage It involves resection of segments 
of one or two ribs and the insertion of tubes It calls for no physical 
agents to fadhtate drainage. 

Adequate drainage having been established the next step is to 
restore function of a partially collapsed long Whatever method Is 
used to bring alxnrt. drainage refapansion of the lung can be hastened 
by the same means. 

Blow bottles or Wolff bottles, arc of distinct advantage (Fig n) 
By blowing water from one bottle to the other the lungs arc inflated to 
their capacity which promotes obliteration of the cavity Children may 
find balloons or horns more to their liking or the water may be colored 
in the bottles, creating a greater Interest. Other physical agents are 
usually unnecessary In acute cases. 

Chronic empyema, however presents a different problem. Chronidty 
Is due In the majority of cases to inadequate drainage, but other causes 
are bronchial fistula foreign bodies tuberculosis and osteomyelitis of 
the rib Here again drainage must be established by one of the methods 
described under the acute condition. Likewise, the blowing eierdses 
sbotild be etnp o>ed In order to restore as mudi function as possible 
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Empyema with Bronchial Fistula — Bronchial fistula not infrc 
qucntly is the cause of chronidty Some bronchial fistulas dose when 
adequate drainage is established, others do not, and such fistulas arc 
the underlying cause of failure to obliterate the cavity Cauterization 
with the coagulation current Is both effective and safe in promoting its 
closure. It destroys the bronchial epithelium lipping the opening and 
leads to granulation and scar tissue contraction This type of current 
Is safer than silver mtrate stick m that secondary hemorrhage is less 
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likely foOcroing its use Repeated cauterizations may be ncces ary to 
bring about dosure which sfwuld not be attempted if there Is any 
evidence that the bronchus fs draining a pulmonary suppurative 
process 

Atropbj of the musdes and arthritis arc often observed in chronic 
empyema, ilas_agr can be u»ed u> bring afxnit firtter mu ,de tone until 
the patients condiiirm warrants active txtrei e Ith the of in 
fection gradually dimlnKhlng through drainage the j^Hnts shrxild al» 
receive mastafe a.s suggested liy Mork for riKumat/Hd condftl^ms tsec 
\ol II; 

Proper ezerd are indicated where there i Ilmitatb/n of nv^tJon 
or function 

Heilothertf^y ma/ ad/anta;eee/u Un tite^ feitWit i^irred {rr/m run 
11^ and fre^ air i/y a critbjsil Dim- 
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Tubcrculoitt Empy e tn a. — Tuberculous empyema without secoBdary 
pyogenic infection is not amenable to the principles which guide the 
treatment of the pyogenic type A tuberculous empyema may exist as 
a primary lesion that is a tuberculous pleuritis may be present with 
no demonstrable pathology in the underlyinR lung The culture and 
smear iow no or^nisms with the exception sometimes the tuber 
de badDus may ^ demonstrated In some patloits when no pressure 
symptoms arise the pus may be left undisturbed for a time, in others, 
deothorax Is used with varying success Aspiration of the pus with 
replacement with air by use of the pneumothorax apparatus be 
highly benefidaL Tbia is especially true where todc absorption is 
evident The pressure is usually left at about that of the atmo^ere, 
Rcc^^anslon of the lung is desirable here and this is gradually brought 
about throu^ absorption of the air Forced expansion throu^ the use 
of blowing twttlea or similar devices Is not desirable 

Tuberculous empyema, however not infrequently complicates a 
clinically evident pulmonary' tuberculosis The underlying lung may 
present physical findings suggestive of the disease or the roentgeno- 
gram may show cavities or evidence of tuberculosis where the empyema 
IS oot massive enough to obscure the entire lung field. If both are 
masked the history may determine the presence of lung involvement 
If the pus shows no pyogenic organisms the purulent effusion may ^ 
undisturbed for a lime at least It compresse# the underlying diseased 
lung which may lead to considerable improvement However asph* 
lion vdth replacement by air may be sUll more bcne&dal It is abso- 
lutely esaential in this type however to conLmue the partial or com 
plete collapse- *f the lung, as the case may be in order to insure 
permanent healid^bf the lung. Reexpianslon of the lung before the 
lesion is healed is contraindicated A thoracoplasty may be the tfdy 
means of curing per^ti^ tuberculous empyema with pulmonary 
involvement 

Tuberculous empyema assumes a different status when pjT^genlc 
organisms complicate It If the infection Is extremely mild a^ratioos 
occasionally cbntTol the toxic absorption Where a major surgical pro- 
cedure Is not contraindicated a thoracoplasty is advisable Usually the 
infection demands drainage by the closed or open method followed 
later by ertraplerurai thoracoplasty Here again the condition of the 
underl^g lung is the critenon on wiuch the treatment is based With 
extensive pulmonary involvement no procedure to promote rceipan 
sion of the lung should be employed 

Carcinoma or the Lung 

Radiitm is palliative In cardnoma of the lung. Where the tumor b 
situated in the periphery of the lung it can be reached by thoracotomy 
Radoit tmplants can be distributed through mass. Three patients 
with pain as the most pronounced symptom were markedly relieved 
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for months by such treatment One a farmer, took a new interest in 
his work for eight months after its use though he had not been able 
to work for a year prerious to this time Another a vroman who 
had large amounts of pleural fluid necessitating repeated aspirations 
required but one aspiration during the succeeding six months that she 
survived She was much more comfortable possibly because of the 
absence of fluid Still another with severe pain m the arm due to pres 
sure on the brachial plexus was afforded relief until his death eight 
months later Some of this relief may have been due to the resection 
of a segment of rib However wfth the slow growth of the tumor 
the recurrent pain was not as severe as pnor to the implantation of 
the radon seeds In our expenence no untoward effects or comphea 
Pons have followed its use 

Drinker Respirator and the Pulmotos 

The Drinker respirator and the pulmotor should be mentioned as 
physical agents invaluable in cases of interrupted respiration In the 
respiratory muscles ascending paralysis of pohomyehtis in drowning 
and carbon monoxide poisoning thev have been of utmost value Un 
doubtedly wider application will be found for the Drinker apparatus 
The dest^pPons and more complete details of the uses of these devices 
appear m Volume I of work- 





